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Piej^ace

T h is  report d e a ls  with the major a c t iv i t ie s  of the  Communicable 
D ise a se  C en te r  during the f i s c a l  year 1949. Information p resen ted  war. 
ab s tra c ted  from reports  prepared by the headquar te rs  un i ts ,  R egiona l  
CDC r e p re se n ta t iv e s ,  and CDC a c t iv i t ie s  d irec to rs  in S ta te s  where 
cooperative opera tional  programs are conducted .

In the in te re s t  of c la r i ty  of p resen ta t ion ,  and a s  an aid to  th o se  
unfamiliar with the C e n te r ’s  opera tions ,  the report is  d iv ided  into th ree  
par ts :  (1) o rganization  and ob jec t ives ;  (2) headquar te rs  organization 
ac t iv i t ie s ;  and (3) f ie ld  organization  a c t iv i t ie s .

Though th is  edition  covers  the sa m e gene ra l  f ie ld  a s  p revious CDC 
A ctiv i t ie s  R eports ,  th is  year the m ateria l has  been organized and pre
sen ted  a s  an in tegrated  account of the undertak ings and  accom plish
ments of the C en te r  a s  a  whole rather  than on the  b a s i s  of a c t iv i t ie s  of 
the re sp e c t iv e  component un its .  It is  be l ieved  tha t  th is  to p ic a l  approach 
offers a  more use fu l  summation of the C e n te r ’s  contr ibu tions  to  the 
over-all program of communicable d is e a s e  control.

In the preparation  of th is  report there has  b een  co n s c io u s  effort to  
omit d e ta i l s  and record  only composite end r e s u l t s  th a t  contribute toward 
improved hea l th  for a l l  of the people through more effec tive  contro l of 
communicable d i s e a s e s .
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O l e  animation an è  Objectioes

E x p er ie n ce  h a s  dem onstra ted  the e f f e c t iv e n e s s  of a t ta c k in g  communicable d i s e a s e  
problem s through team s of s p e c ia l ly  t ra ined  s c i e n t i s t s  under the su p e rv is io n  of a s ing le  
o rgan iza tiona l  un it .  The Communicable D is e a s e  C en te r  h a s  opera ted  a s  su c h  a  unit 
s in c e  Ju ly  1, 1946, par t icu la r ly  in d irec t in g  a coord ina ted  a t tac k  a g a in s t  m alar ia ,  murine 
ty p h u s ,  d ia rrhea l  d i s e a s e s ,  p lague ,  r a b ie s ,  e n c e p h a l i t i s ,  and more r ec en t ly ,  certain  
a s p e c t s  of po liom yeli t is .

O rgan iza t iona l ly ,  the Cen te r  is  a D iv is ion  of the B ureau  of S ta te s  S e rv ice s  of the 
P u b l ic  H ealth  S erv ice ,  F e d e ra l  Security  A gency, with headquar te rs  and major in s ta l l a 
t io n s  in A tla n ta ,  Ga. T h e  accom panying  chart show s the in te rna l  o rgan iza tion  of the 
C en te r  from the  functional s ta ndpo in t .  As new problem s are encoun te red ,  a s  d i s e a s e s  
as sum e larger or l e s s e r  importance, and a s  r e s p o n s ib i l i t i e s  of the C en te r  are redefined, 
the o rgan iza tiona l  s truc tu re  i s  r ev ise d  and red irec te d .  Insofar a s  p ra c t ic a b le ,  r e se a rch ,  
in v e s t ig a t iv e ,  and opera t iona l  personne l and un its  are re l ieved  of the burdens of admin
is t ra t iv e  and m anagement d e t a i l s  which are re lega ted  to an  adm in is tra t ive  unit.

Although headquar te rs  of the C en te r  i s  in A tlan ta  and m ost of i t s  f a c i l i t i e s  are loca ted  
the re ,  a c t iv i t i e s  are carried  on in a l l  s e c t io n s  of the con t inen ta l  United  S ta te s ,  and 
v ar ious  ty p e s  of in s ta l la t io n s  are m ain ta ined  in d iffe ren t pa r ts  of the country .  One 
coordinate hea d q u ar te rs  unit, T e c h n ic a l  D evelopm ent,  is  lo c a te d  near  Savannah , Ga. 
O ther in s ta l la t io n s  ou ts ide  of A tlan ta  inc lude  three m alar ia  o b s e r v a t i o n  s ta t io n s  
(Manning, S. C . ;  Newton, G a.;  Helena,  Ark.),  eight f ield  tra in ing  c e n te rs  (Albany, Ga.;  
A tla n ta ,  G a.;  C inc inna t i ,  Ohio; Colum bus, G a.;  Denver, Colo .;  Savannah , G a.;  T opeka ,  
K a n s . ;  Troy ,  N. Y.), five e x p e r i m e n t a l  fly con tro l  p ro jec ts  (C h a r le s to n ,  W. Va.; 
Muskegon, Mich.; P hoen ix ,  A riz . ;  T op ek a ,  K ans . ;  T ro y ,  N. Y.), p lague in v e s t ig a t io n s  
laboratory  in San F ra n c is c o ,  C a l i f . ,  laboratory  f a c i l i t i e s  in Montgomery, A la . ,  and 
s p e c ia l  f ie ld  s tudy  p ro jec ts  in P harr ,  T e x . ,  and T hom asv i l le ,  Ga.

The paramount ob jective  of the Cen te r  is  to  a s s i s t  the S ta te s  in the contro l of com
m unicable d i s e a s e s  within the r e sp e c t iv e  S ta te s .  T o  th is  end , the C en te r ,  u t i l iz in g  i ts  
s ta f f  of t ra ined  s p e c ia l i s t s ,  t ransm utes  s c ie n t i f ic  f a c t s  about communicable d i s e a s e s  
into p r a c t ic a l  contro l m ethods, t e s t s  th e s e  m ethods through d em ons tra t ions  in the f ie ld ,  
and t ra in s  S tate  and local  hea lth  personne l in the te ch n iq u e s  of applying them in ac tu a l  
contro l  o p e ra t ions .  T hus ,  the C en te r  u n der takes  f ield  in v e s t ig a t io n s ,  c a r r ie s  on labora
tory s tu d i e s  and rese a rch  p ro je c ts ,  co o p e ra te s  with the S ta te s  in o p era t iona l  programs, 
conduc ts  tra in ing  c o u rse s ,  produces s p e c ia l iz e d  tra in ing  a id s  for a l l  ca te g o r ie s  of 
public  hea l th  personne l in the communicable d i s e a s e  contro l f ie ld ,  and ca r r ie s  on a 
con tinuous  program of eva lu a t in g  control te chn iques  and m ethods.

In im plementing th is  program of multiple a s s i s t a n c e  to S ta te s ,  em phas is  is  on help ing  
the S ta te s  bring the ir  r e sp e c t iv e  communicable d i s e a s e  contro l f a c i l i t i e s  and personne l 
up to the level  where they can do the job  una ided .  Cen te r  personne l a s s ig n e d  to  S ta te s  
to  a s s i s t  in i n v e s t i g a t i o n s ,  control o p e ra t ions ,  eva lua t ion  work, and in train ing, 
supplem ent ra the r  than  supp lan t  S tate  and lo c a l  personnel.

V
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Headquarters Organization 
Activities

The Communicable D is e a s e  C en te r  e x i s t s  to 
h e lp  the S ta te s  in the control of communicable d i s 
e a s e s ,  p ar t icu la rly  where the problems involved 
t ran sc en d  S ta te  boundaries  or ex c ee d  the capac ity

of e x i s t in g  S tate  f a c i l i t i e s .  In fu lfi l lm ent of th is  
r e sp o n s ib i l i ty ,  the C enter  m ain ta ins  a  s ta f f  of 
s p e c i a l i s t s  and te c h n ic ia n s  which opera te a s  a

team in the f ie ld s  of m edicine ,  b io logy , en g in ee r
ing, and re la te d  p ro fe ss io n s .  A c t iv i t ie s  engaged  in 
and procedures  employed are a s  numerous and a s

varied  a s  are the d i s e a s e s  d e a l t  w ith  and  the  con
trol problems they p re se n t  in the re sp e c t iv e  S ta te s .  
B a s ic a l ly ,  the combined s k i l l s  and coord ina ted  
effo rts  of th is  team of s p e c i a l i s t s  are d irec ted

toward the as sem b l in g  of s c ie n t i f i c  f a c t s  about 
communicable d i s e a s e s ,  t r a n s la t in g  th e s e  fac ts  
into p rac t ica l  control m ethods ,  and te a c h in g  th e se  
control te chn iques  to  S ta te  and lo c a l  public  hea lth  
p e rsonne l  through f ie ld  dem ons tra t ions  and tra in ing  
c o u rse s .

During the f i s c a l  yea r  1949 a c t iv i t ie s  engaged 
in include: (1) opera tional  c o n t r o l  p r o g r a m s ;
(2) f ield  in v e s t ig a t io n s ;  (3) laboratory  s e rv ic e s  to 
S ta te  and loca l  hea l th  d epa r tm en ts ;  (4) sp e c ia l iz e d  
and  genera l  t ra in ing  for public  hea l th  personne l;  
and (5) d i s a s te r  and epidemic a id  to  S ta te s .

Some of the more important under tak ings  and 
ach ievem en ts  in the s e v e ra l  f ie ld s  of a c t iv i ty  are 
recorded in the s u c c e e d in g  p a g e s .

OPERATIONAL CONTROL PROGRAMS

S ince  the C en te r ’s primary m is s io n  i s  to  a s s i s t  
the  re sp e c t iv e  S ta te s  in  the con tro l  of communi
cab le  d i s e a s e s  on the b a s is  of n e e d s ,  where cir
c u m s ta n ces  w arran t,  a s s i s t a n c e  is  provided in the 
form of ac tive  pa r t ic ip a t io n  in opera t iona l  contro l 
p rograms. In such  in s ta n c e s ,  the ac tu a l  adm in is
tra t ion  and m anagement of contro l opera tions  is  
v e s te d  in the S ta te  hea lth  depa r tm en ts .  O rgan iza 
t ions  known a s  CDC A c t iv i t ie s  are e s ta b l i s h e d  
within the S ta te  hea lth  depa r tm en ts ,  under the 
g ene ra l  ju r isd ic t ion  of S ta te  hea l th  o ff ice rs ,  and 
predeterm ined control opera tions  are carried  on 
through th e s e  o rgan iza t ions .  T he  C en te r ,  pursuant 
to  cong ress iona l  m andates  and ag reem ents  with 
S ta te  hea lth  off icers ,  a l lo c a te s  F e d e r a l  funds to 
each  CDC A c t iv i t ie s  o rganization  on the b a s i s  of 
the e x ten t  of the communicable d i s e a s e  problem in 
the p a r t icu la r  S ta te ,  the ca p ac i ty  of the  S ta te  to 
cope with the  problem, and the av a i la b i l i ty  of 
F e d e ra l  funds for such  pu rp o ses .  T h is  a l loca tion  
or c red it  i s  not,  however, a monetary grant- in-a id  
to the  S tate  and i s  not a l lo ca te d  on a  m atching 
b a s i s .  I t  i s  u t i l iz e d  to cover the c o s t s  of F e d e ra l

personne l ,  equipment, and su p p l i e s  u se d  within 
the S tate  by the CDC A c t iv i t ie s  o rgan iza tion .  The 
c o s ts  of labor, s to rag e ,  office s p a c e ,  and other 
i tem s a s s o c ia te d  with programs ca r r ied  on by CDC 
A c t iv i t ie s  o rg an iz a t io n s  are provided by lo c a l i t i e s ,  
u su a l ly  in an amount equa l to approxim ately  h a l f  
of the to ta l  co s t .

T h is  cooperative  F ed e ra l-S ta te  formula perm its 
the developm ent and u t i l iza t io n  of communicable 
d i s e a s e  control p o l ic ie s  and p rocedures  on a 
na t iona l  or reg ional b a s i s  while  a t  the sam e time 
leav ing  ac tu a l  adm in is tra t ive  d irec tion  of the  work 
in S tate  and local hea lth  d epa r tm en ts .  T h is  a rrange
ment h a s  the advan tage  of en a b lin g  each  S tate  
hea lth  officer  to draw  upon the  combined s k i l l s  
and knowledge of the C e n te r ’s  s ta f f  of s p e c i a l i s t s  
and s t i l l  mainta in  th a t  degree of autonomy e s s e n t i a l  
in d ea l ing  with d iverse  condit ions  and s p e c ia l  
problem s. The r e sp e c t iv e  S tate  h ea l th  o f f ice rs ,  for 
exam ple ,  have the gu idance of sk i l le d  in v e s t ig a to r s  
p rovided by the C enter;  but when such  F e d e ra l  
personne l are a s s ig n e d  to CDC A c t iv i t ie s  o rgani
za t io n s ,  they are under the gene ra l  ju r isd ic t io n  of
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the S ta te  h ea l th  officer ,  being  part of the CDC 
A ctiv i t ie s  o rganization  which is  a part of the S tate  
hea lth  departm ent.

T h is  formula worked sm oothly  and effec tive ly  
during 1949 in opera tional  programs, par t icu la r ly  
in m alaria ,  murine typhus,  and r a b ie s  control 
opera tions .

M A L A R IA  C O N T R O L
The cooperative F e d e ra l -S ta te  program for the 

e rad ica tion  of m a lar ia  by contro lling  the  p r incipal  
m a lar ia  vector,  A n o p h e les  quadrim aculatus, through 
DDT re s id u a l  sp ray ing  w as  continued in 13 South
ea s te rn  S ta te s .  R eported  c a s e s  of m alar ia  for the 
ca lendar  year 1948 to ta led  9,868, an apprec iab le  
dec l ine  from 1947. Incomplete repor ts  for 1949 
(January  through Ju ly)  record  2,781 c a s e s ,  indi
ca ting  a continued d ec l in e  in m alaria  and a con
tinued e f f e c t iv e n e s s  of the DDT spray  program. 
Exam ination  of blood films from m alar ia  su rveys  
in South C aro l ina  (22,291), A rkansas  (4,289), M is
s i s s ip p i  (1,993), and Georgia (299) d i s c lo s e d  only 
four p o s i t iv e ,  a l l  of them from South C aro l ina .

R e s id u a l  sp ray ing  w as  conducted  in 361 coun t ies  
during 1949 a s  compared with 347 c o u n t ie s  in
1948. Spray ap p l ica t io n s  to ta led  1 ,060,000 in 1949 
as  compared with 1 ,365,000 in 1948. The in c re ase  
in the number of opera t iona l  coun ties  w as  due to 
the su b s t i tu t io n  of s e le c te d  sp ray ing  for county- 
wide sp ray ing  in some S ta te s ,  and to an in c re a se  
in loca l  p ar t ic ipa tion  which ro se  from 39 p ercen t  
of to ta l  expend itu res  in 1948 to 41 percen t in
1949. The d e c re a s e  in the number of spray  app l i
ca t io n s ,  about 12 percen t,  primarily i s  a t tr ibu tab le  
to the adoption of a s in g le  spray  cyc le  in a l l  S ta te s  
excep t  one.

Severa l changes  r e la t in g  to the spray program 
were e f fec ted  during the year .  A s t ick in g  agent 
w as added to DDT formulations u se d  in outdoor 
sp ray ing . F ie ld  t e s t s  d i s c lo s e d  th a t  regular  formu
la t io n s  de ter io ra ted  ra ther  rap id ly  when exposed  to 
outdoor w eather  cond it ions .  I t  was found th a t  the 
addition of white rosin  a s  a s t ick ing  agen t retarded 
deter io ra tion  and th is  formulation w as u sed  in ou t
door ap p l ica t io n s  during 1949. In view of com
p la in ts  about the  nonuniformity of commercially 
pu rchased  DDT concen tra te  u se d  in some in s ta n c e s  
in 1948, local  prepara tion  of concen tra te  w as 
resum ed in 1949. A new formula for the preapproval 
of coun t ies  for m alaria  control opera tions  w as  
developed. I t  p rov ides  for preapproval of coun ties  
on the following b a s i s :  (1) approval of a l l  counties  
h a v i n g  a  m alaria  dea th  ra te  of 5 or more per

8 8 9 1 2 7  0 - 5 0 - 2

100.000 population  during the period 1938-42, and, 
in addition ,  a  ra te  of 1 or more m alar ia  d e a th s  per
100.000 population  during the 4-year  period 1943
46; and (2) approval of a l l  coun ties  hav ing  an 
annual m alaria  dea th  ra te  of 4 or more per  100,000 
popula tion  during the period 1943-46. T h is  formula, 
ap p l ica b le  in the f i s c a l  year  1950, w as adopted  by 
some S ta te s  in 1949.

T he  e f f e c t iv e n e s s  of the DDT res idua l  spray 
program in d e c re a s in g  the m alar ia  t ran sm iss io n  
hazard  is  d e t e r m i n e d  by the ex ten t  to which 
sp ray ed  h o u se s  are k ep t  free of A. quadrim acu
la tu s , ch ief  vec tor  of m alar ia ,  a s  compared with 
the inc idence  of the sam e s p e c ie s  of m osquito  in 
unsprayed  h o u se s .  E n tom ologica l  in s p e c t io n s  of 
h o u s e s ,  sp rayed  and unsprayed ,  during the 4-year 
per iod  1945-48 show  an average of 98.1 p e rcen t  
of sprayed  h o u se s  were k ep t  free of m alar ia  mos
qu i to es  for 5 months, w h erea s  only 80.8 percen t 
of unsprayed  h o u se s  in sp e c ted  were free of m alaria  
m o sq u i to es .  T hus ,  on the b a s is  of some 56,000 
in sp e c t io n s ,  a reduction  of approxim ately  90 per
cen t  of the m alaria  mosquito  population  i s  ob ta ined  
by sp ray ing  h o u se s  with DDT. D ata  from the sam e 
in sp e c t io n s  ind ica te  a  gradual le s s e n in g  of toxic ity  
of the DDT res idua l  sp ray  with age .

T a b le  1 sum m arizes  r e s u l t s  of entom ological 
in sp e c t io n s  of 56,200 h o u se s ,  s e le c te d  a t  random, 
made during the period 1945-48.

From the beginning, there h a s  been  public  
acc la im  of the concurren t  control of p es t i fe ro u s  
i n s e c t s ,  notably h ouse  f l ie s ,  re su l t in g  from the 
m alar ia l  mosquito control program. Initially, fly 
contro l w as so pronounced th a t  many c i t iz e n s  
thought of the re s id u a l  spray program a s  a fly con
trol ra th e r  than a s  a  m alaria  contro l ac tiv i ty .  
Although certain  s t r a in s  of f l ie s  have  m an ifes ted  
d eg re es  of r e s i s ta n c e  to  DDT in a number of a re as  
th a t  have been sp rayed  frequently ,  re la t iv e ly  good 
fly  control cont inues  a s  a byproduct of the m alar ia l  
sp ray  program. F i e ld  in v e s t ig a t io n s  d is c lo s e d  th a t  
expansion  of sp ray  coverage to inc lude en t ire  
p rem ises  ra ther  than j u s t  h o u se s  or h o u se s  and 
pr iv ie s  in c re a s e s  the degree of fly contro l ,  and 
th is  trea tm en t h a s  been adopted in m ost ju r i s d ic 
t io n s .  However, com pla in ts  of lack  of e f f e c t iv e n e s s  
in fly control were r eg is te red  in in c re a s in g  numbers 
during 1948, and in 1949 developed  into annoying 
pub lic  r e la t io n s  problems in some S ta te s .  In a 
move to ev a lu a te  th e se  com pla in ts  and a d ju s t  pro
ce d u res  and te ch n iq u e s ,  where p o s s ib le ,  to  re l ieve  
the s i tu a t io n ,  s ta n d a rd iz ed  t e s t in g  p rocedures  were
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T able 1

MALARIA ERADICATION PROGRAM, 1945 -  48

Number o f  Sprayed and lln sp ra y ed  H ou ses In s p e c te d , and P e r c e n ta g e  o f  H ouses  
F ree o f  " A n o p h e le s  q u a d r im a c u la tu s” in  A fte r n o o n

SPRAYED HOUSES
Months
A fter

Spraying

1948
No. Houses 
Inspected

1948
No. Houses with “A .quad.” 
in  p.m.

P ercent o f  Houses Free of 
“A. quad." in  p.m.

Average P ercent 
o f  Houses F ree o f  
“A. quad.” in  p.m.1948 1947 1946 1945

0 - 1 699 22(3 .1% ) 9 6 .9 9 9 .2 9 9 .2 9 8 .9 9 9 .3

1 - 2 1 ,3 5 4 24(1 .8% ) 9 8 .2 9 8 .5 9 9 .0 9 8 .3 9 8 .5

2 - 3 2 ,0 9 3 36(1.8%) 9 8 .2 9 8 .7 9 9 .1 9 5 .7 9 7 .9

3-4 2 , 1 0 2 57(2 .7% ) 9 7 .3 9 8 .7 9 8 .7 94 .7 9 7 . 4

4-5 1 ,2 3 1 67(5 .4% ) 9 4 .6 9 8 .9 9 8 .2 9 4 .2 9 6 .5

T ota l Houses 7 ,4 7 9 206(2 .8% ) 7 ,4 7 9 8 ,7 9 4 2 1 ,9 5 1 14 ,1 2 9

P ercent (Average) 9 7 .2 9 8 .8 9 9 .0 9 7 .2 9 8 .1

UNSPRAYED HOUSES
Year

1 , 0 2 1 170 8 3 .31948

1947 1 ,170 328 7 2 .0

1946 1 ,639 208 8 7 .3 8 0 .8

T ab le  2

EFFECT OF PREMISES SPRAYING* VERSUS 
HOUSE-PRIVY SPRAYING** ALONE IN REDUCING FLY DENSITIES IN HOUSES, 1948

MONTHS
AFTER

SPRAYING

PERCENTAGE OF HOUSES HAVING INDICATED FLY DENSITIES TOTAL HOUSES 
SPRAYED0 F l ie s 1-10 F l i e s 11-50 F l ie s 51-100 F l ie s 101+ F l ie s

Prem ises
House-
P rivy Prem ises

House- 
P rivy Prem ises

House- 
P rivy Prem ises

House- 
P rivy Prem ises

House- 
P rivy P rem ises

House- 
P rivy

0 - 1
39.47% 53.85% 6 . 41% 0 % 0 % 78

27.67% 49.92% 19.09% 1.57% 1.75% 571

1 - 2
37.33% 50.34% 12.33% 0% 0 % 300

31.13% 52.92% 13.65% 1.23% 1.07% l x 304

2 -3
33.33% 52.82% 13.20% 0.65% 0 % 462

29.37% 51.56% 16.95% 1.51% 0.61% 2 , 118

3 -4
20.67% 63.38% 15.28% 0.67% 0 % 445

23.90% 55.05% 18.16% 2.04% 0.85% 2 ,1 0 4

4-5
10.32% 64.37% 25.57% 0.74% 0 % 407

16.73% 61.98% 18.68% 2 . 0 0 % 0.61% 1 ,7 9 4

Averages

28.28% 56.95% 14.36% 0.41% 0% 1,6 9 2
(T o ta l)

25.76% 54.29% 17.30% 1.67% 0.98% 7 ,8 9 1
(T ota l)

‘ T e n n e s s e e  and M i s s i s s i p p i .
**Alabama, A rk a n s a s ,  F l o r i d a ,  K e n tu ck y ,  L o u i s i a n a ,  M i s s o u r i ,  and Oklahoma#
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evolved and t e s t in g  k i ts  s e n t  into the f ie ld  for 
ob ta in ing fly contro l eva lua tion  d a ta .  R e g is te r s  of 
com plain ts  were e s ta b l i s h e d  and in s t ru c t io n s  
i s s u e d  to insure  uniform u se  of the f ie ld  te s t in g  
k it  in in v e s t ig a t in g  com pla in ts .  T h is  work y ie ld ed  
cons iderab le  d a ta  which are  y e t  to be an a ly z ed .

T ab le  2 portrays  d a ta  on fly co u n ts  made in s id e  
of 9,583 h o u se s ,  1,692 of which were h o u se s  where 
a l l  bu ild ings  on p rem ises  were sp rayed  (prem ises  
spraying) and 7,891 in h o u se s  on p rem ises  where 
only the h ouse  and privy were sp rayed  (house-privy 
spraying).  As ind ica ted ,  in S ta te s  where house -  
privy sp ray ing  w as  carried  on, the pe rc en ta g e  of 
h o u se s  with in s id e  fly counts  above 50 w as  roughly 
three tim es th a t  of S ta te s  where en t ire  p rem ises  
were sp rayed .  A c tua lly ,  during the f i r s t  2-month 
p o s tsp ra y  per iod  in p rem ises-sp rayed  S ta te s ,  no 
fly coun ts  of above 50 were recorded; w hereas
during the same period in house-privy  sp rayed
S ta te s ,  coun ts  in th is  d e n s i ty  group were r eg is te red .  
T he 51-100 f l ie s  group i s  cons idered  to  be the 
break between high and low d e n s i t ie s .

T ab le  3 sum m arizes  d a ta  showing the over-a ll  
p e rc en ta g es  of h o u s e s  in the var ious  fly dens ity  
groups, b a s e d  on in s id e  fly counts  made in 7 ,891 
sp rayed  and 1,278 unsprayed  h o u se s .  In acco rdance  
with o ther  f ind ings,  the  tab le  re f le c ts  rec ed in g  
DDT tox ic ity  and a gradua l bu ild ing  up of fly 
p o p u l a t i o n s  a s  the age of the DDT d e p o s i t  
in c re a s e s .  T h e s e  d a ta  a l so  ind ica te  s tr ik ing
r e s u l t s  in fly contro l by DDT re s id u a l  sp ray ing ,
s in c e  only 3 p e rc en t  of sp ray ed  h o u se s  show  counts 
of more than 50 f l ie s ,  w hereas  in unsprayed  h ouses  
14 p ercen t  appear in the 50-f l ie s  dens ity  group.

T a b le  3

FLY INSPECTIONS ON EXTENDED MALARIA PROGRAM, 1948
Percentage o f  Sprayed and Unsprayed Houses 

in  V arious F ly  D en sity  Groups 
Based on In s id e  House In sp ec tio n s

MONTHS
AFTER
SPRAYING

FLY DENSITY GROUP TOTAL
HOUSES
INSPECTED

0 1 -1 0 1 1 -5 0 5 1 -1 0 0 100
SPRAYED HOUSES

0 - 1 28 50 19 1 2 5 7 1
1 - 2 31 53 14 1 1 1 , 3 0 4
2 - 3 29 52 17 1 1 2 , 1 1 8

3 - 4 24 55 18 2 1 2 ,  104
4 - 5 16 62 ' 19 2 1 1 , 7 9 4

AVERAGE 25 55 17 2 1 7 , 8 9 1

UNSPRAYED HOUSES

13 42 31 7 7 1 , 2 7 8

Since m alaria  i s  a  mosquito-borne d i s e a s e  and 
improperly cons truc ted  and managed w ate r  impound
m ents  co n s t i tu te  m osquito  breed ing  so u rc e s ,  
m a lar ia  control opera tions  encom pass  in spec t ion  
of e x i s t in g  impoundments and p recons truc tion  su r
vey s  of proposed  impoundments when req u e s ted  by 
the  sponso r ing  agency .  P re co n s tru c t io n  su rv ey s  
u su a l ly  are conducted  in co l laborat ion  with S tate

hea lth  depar tm en ts  and in cooperation  with the 
C orps  of E n g in e e rs ,  Departm ent of the Army, or 
other public  or p r ivate  agency  re sp o n s ib le  for 
impoundment p ro jec ts .  In the prepara tion  of survey 
repo r ts ,  proposed  s i t e s  are  in sp e c te d  and the mos
quito  b reed ing  po ten tia l  s tu d ied .  D a ta  thus  accum u
la ted  are ana lyzed  a g a in s t  the m alar ia  h is to ry  of 
the a r e a  involved and recom m endations subm itted  
to the  appropria te  authori ty .  Mosquito contro l pro
grams per ta in ing  to impoundments are p lanned  so 
a s  to offer the l e a s t  p o s s ib le  in te r fe rence  with the 
primary purpose of the e x i s t in g  or p r o p o s e d  
impoundment. T h is  p lann ing  i s  carried  on in co l
labora tion  with the Corps of E n g in e e r s ,  Bureau of 
R ec lam a tion ,  U. S. F i s h  and Wildlife Serv ice ,  
S tate  hea lth  depar tm en ts ,  an d /o r  o ther  pub lic  or 
pr ivate  a g e n c ie s  concerned.  In m ost ju r isd ic t io n s ,  
a  permit from the S tate hea l th  departm ent is  a  
p re requ is i te  for the cons truc tion  of private  ponds 
and l ike  impoundments; and such  permits are 
i s s u e d  contingent upon adhe rence  to p lans  and 
p r o c e d u r e s  th a t  conform to approved hea l th  
p ro tec tive  regu la tions .

During the f i s c a l  year  1949, su rveys  of 29 major 
proposed  impoundments were made and subm itted  to 
the C orps of E n g in e e rs .  Numerous other sm a lle r  
p ro jec ts  were surveyed  and recom m endations 
en te red .

TYPHUS CONTROL
Coopera tive  programs for the contro l  of murine 

typhus were conducted  in endemic a re a s  a long the 
same l in e s  as  in p rev ious y ea rs ,  p r inc ipa lly  in 
n ine S ou theas te rn  S ta te s .  Control o p era t ions ,  con
s i s t i n g  of DDT dus t ing  for the control of ra t  e c to 
p a r a s i t e s ,  an t i ra t  sa n i ta t io n ,  r a t  po ison ing ,  and 
ratproofing of bu ild ings ,  were supported  by the 
C en te r  through S ta te  and loca l  hea l th  departm ents .  
C o n su lta t iv e  and gene ra l  advisory  s e r v ic e s  were 
ex tended  other ag e n c ie s  in o ther  a re a s  where e c to 
p a ra s i te  contro l ,  ra t  po ison ing ,  and ratproofing 
were p rac t ice d  a s  a  hea lth  p ro tec t ive  m easure .

P reapproval for p ar t ic ipa tion  in F e d e r a l  a l lo c a 
t io n s ,  a s  in p a s t  y e a r s ,  w as b ased  on the number 
of human typhus c a s e s .  C oun t ies  th a t  repor ted  50
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or more c a s e s  during the five ca lendar  yea rs  pre
ced ing  the beg inning  of the f i s c a l  y ea r ,  or 10 or 
more c a s e s  during the s in g le  s e a s o n  p reced ing  
the f i s c a l  yea r  were approved for contro l  opera
t io n s .  T h is  formula re su l ted  in the p reapproval of 
135 c o u n t ie s  for the f i s c a l  yea r  1949. However, 
control opera t ions  in some degree  were ca rr ied  on 
in 203 co u n t ie s .

The number of typhus c a s e s  continued  the 
d ec l in e  begun in 1945, a s  ind ica ted  in figure 1. 
T h e  number of o ff ic ia l ly  reported c a s e s  a t  the end 
of D ecem ber 1948 was 1,175, a s  compared with 
5 ,338  for the ca lendar  year  1944. T h e  number of 
c a s e s  reported  for the period Jan u ary —Ju n e  1949 
w as  406 com pared with 411 for the sam e period 
in 1948. I t  h a s  been no ted ,  however, th a t  the 
w inter  of f i s c a l  yea r  1949 was exc ep t io n a l ly  mild, 
and expe r ience  in d ic a te s  th a t  such  conditions 
favor an in c re a se  in the popu la t ions  of the o r ien ta l  
ra t  f le a  (ch ie f  vec tor  of typhus)  which normally 
p re c e d e s  a r ise  in human typhus inc id en c e .  The 
Gulf C o a s t  S ta te s ,  for exam ple ,  r eg is te red  high 
midwinter tem pera tu res  during the period 1941-45

and the in c id en c e  of human typhus  in c re a se d  
markedly during th a t  period. T he  fo llow ing winter 
(1945-46) w as cooler and the number of typhus  
c a s e s  dec l in e d .  F igure  2 portrays the  mean tem
perature and  ra in fa l l  in the  Gulf C o a s t  S ta te s  for 
the period 1931-47.

DDT Dusting: DDT d us t ing  (10 p e rc en t  DDT w as 
u se d  in m ost in s ta n c e s )  opera t ions  were carried  on 
in 106 of the 135 preapproved c o u n t ie s  betw een  
January  1 and Ju n e  30, 1949. P re m ise s  in other 
coun t ies  were d u s te d  where ep idem io log ica l  s tu d ie s  
ind ica ted  foci of typhus .  During the f i s c a l  year , 
d u s t  w as  ap p l ied  to 381,775 p rem ises  a t  an aver
age expenditure  of 3.4 pounds of d u s t  and 0.5 man- 
hour per p rem ises .  S ta te  and lo c a l  so u rce s  provided 
39 p ercen t  of the to ta l  c o s ts  of d u s t in g  opera tions .

Ratproofing and Antirat Sanitation. T h e  C en te r  
p a r t ic ip a ted  to some degree  in ra tproof ing  and 
e l im ination  of r a t  food and r a t  harborage programs 
in 164 communities during 1949. Active ratproofing 
programs involving 4,244 e s ta b l ish m e n ts  in 34 
com munities were conducted  jo in t ly ,  with S tate  and 
lo c a l  a g e n c ie s  p roviding 71 p ercen t  of the to ta l

6
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c o s t s .  An average of 42 man-hours per  e s ta b l i s h 
ment w as  expended  in ratproofing o p era t ions .

Rat Poisoning. In C en te r-supported  programs, 
po ison  b a i t  w as  u se d  in 249,133 e s ta b l ish m e n ts  a t  
an average expenditure  of 7 pounds of b a i t  and 0.4 
man-hour per e s tab l ishm en t .  P o iso n  w ate r  w as  u sed  
in 47,205 e s ta b l ish m e n ts  a t  an average  expenditure  
of 1.1 p in ts  of po ison  w ater  and 1 man-hour per 
e s tab l ish m e n t .  S ta te  and loca l  o rg an iz a t io n s  con
tr ibu ted  80 p ercen t  of the to ta l  c o s ts  of po ison ing  
o p era t ions .

Evaluation of Control Operations. E valua tion  of 
the  e f f e c t iv e n e s s  of typhus control opera t ions  is  
b ased  on three fac to rs :  (1) control of r a t  ec topa ra 
s i t e s ,  particu larly  the orien ta l ra t  f lea ,  X e n o p sy lla  
ch e o p is , which is  the princ ipa l  vec tor  of typhus;
(2) the reduction in the pe rcen tage  of ra ts  giving 
p o s i t iv e  complement fixation t e s t s  for typhus; and
(3) the reduction in the inc idence  of human typhus 
in dus ted  a re a s  a s  compared with th a t  in undusted  
a re as .  D ata  concern ing  the f i r s t  two fac to rs  were 
c o l lec te d  by trapping ra ts  and b leed ing  them to 
obta in  sam ples  of blood for s e ro lo g ica l  exam ina
tion and combing them for e c to p a ra s i te s .

Accum ula ted  knowledge inc r im inates  the o r ien ta l  
r a t  f lea  a s  the rea lly  important v ec to r  of murine 
typhus ,  and a  c lo se  correlation' a l so  h a s  been found 
to e x i s t  between the s e a s o n a l  abundance  of th is  
e c to p a ra s i te  and the s e a s o n a l  inc idence  of human 
typhus .  T h i s  i s  i l lu s tra te d  in figure 3, which i s  
b ased  on d a ta  from eva lua tion  s tu d i e s  during the 
period 1946-48. It w ill be noted th a t  a lm ost perfec t  
corre la tion  of X . ch eo p is  and human typhus abun
d an c e  is  show n. It  follows th a t  contro l of human 
typhus probably i s  ob ta ined  through e f fec tive  con
trol of X. ch eo p is . Such control i s  p o s s ib le  over 
cons iderab le  periods of time through the use  of 
10 p ercen t  DDT d u s t  in pyrophyllite ,  a s  shown by 
d a ta  from duration of e f f e c t iv e n e s s  s tu d ie s  shown 
in figure 4. T h e s e  da ta ,  i t  will be noted ,  show 
e x c e l le n t  contro l of X. ch e o p is  re su l ted  during 
the f i r s t  4 months after d u s t in g  and th a t  only a 
s l ig h t  in c re ase  in the ch eo p is  index occurred  dur
ing  the following 2 months. T h u s ,  s a t i s f a c to ry  con
trol i s  ind ica ted  for as  long as  6 months after the 
d u s t  is  app l ied .

The complement f ixation t e s t  a l so  is  a  u se fu l  
tool in m easuring  the e f f e c t iv e n e s s  of DDT d us t ing  
in typhus control; however, s in c e  it  show s p a s t  
in fec t ions  only, r e s u l t s  are  d if f icu l t  to in terpret.  
In complement fixation t e s t s  of s e ra  from 13,565 
r a t s ,  during 1949, 8 .2 percen t of r a ts  from du s te d  
a re a s  showed ev idence  of murine typhus ,  w hereas

14.8 percen t from nondusted  a re as  were p o s i t iv e .

RABIES CONTROL
In cooperation  with S tate and lo c a l  h ea l th  depa r t

m ents ,  a n a t io n a l  rab ie s  contro l  program is  being 
deve loped .  T ra in ed  public  hea l th  v e te r in a r ia n s  are 
a s s ig n e d  to S ta te  hea lth  d epa r tm en ts  to help  
organize  contro l programs and to render  c o n s u l ta 
t ive s e rv ic e s  in a l l  m a tte rs  r e la t in g  to rab ie s  
control.

A dem onstration  rab ie s  contro l p ro jec t  of remark
able s u c c e s s  w as  carried on in cooperation  with 
the Memphis-Shelby County (Tenn .)  H ea lth  D epart
ment recen t ly .  The program, e s s e n t i a l l y  a  loca l  
p ro jec t ,  w as  organ ized  around the ob jec t ive  of 
immunizing the dog population of the a rea  within 
the sh o r te s t  p o s s ib le  tim e. L o c a l  v e te r in a r ia n s  
and loca l ,  S ta te ,  and Cen te r  pub lic  hea lth  v e te r i 
nary personne l co l labora ted  in p lann ing  and imple
menting the program. Within a  week, 70 p e rc en t  of 
the dog popula tion  had been immunized. T he  
following tabu la t ion  in d ic a te s  some of the rather  
s p e c ta c u la r  r e su l t s :

Year Number of Antirabic
Rabid Animals Treatments

1944 42 41
1945 93 131
1946 103 135
1947 113 115
1948 

J anuary 13 15
F  ebruary 24 33
March 41 57
April (immunization

started) 28 34
May 5 12
June 2 6
July 2 8
August 0 0
September 0 0
October 0 0
November 0 0
December 0 0

T o ta ls  (1948) 115 165

The in te n s if ie d  m a ss  immunization program w as 
ca r r ied  out in April 1948. The number of rabid 
an im als  dropped from 28 in April to 5 in May, 2 in 
Ju n e ,  2 in Ju ly ,  and none in A ugust.  T he  inc idence  
of rab id  an im als  remained 0 un ti l  April 10, 1949, 
when one c a s e  w as encountered  on the ou tsk i r ts  
of Memphis.
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FIGURE 3
CORRELATION OF MURINE TYPHUS SEASONAL INCIDENCE IN HUMANS 
WITH XENOPSYLLA CHEOPIS INDEX AND PERCENT INFESTATION OF RATS
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FIGURE 4
DURATION OF CONTROL OF THE RAT FLEA, XENOPSYLLA CHEOPIS BY DDT DUST 

AVERAGE NUMBER OF X. CHEOPIS PER RAT
NINE SOUTHERN STATES -  1946 THROUGH 1948 
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BASED ON 38 ,925  RATS
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T h u s ,  an ac tu a l  dem onstration  in the f ie ld  con
firms the ea r l ie r  f ind ings of the laboratory in 
Montgomery, A la . ,  th a t  m ass  dog immunization i s  
e f fec tive  in contro lling  rab ie s .

The over-a ll  inc idence  of r a b ie s  in the United 
S ta te s  h a s  dropped 20 p ercen t  during the 3 years  
s in c e  can ine  rab ie s  immunization h a s  been recom
mended a s  a control method.

S ix teen  S ta te s  now have veter inary  public  hea lth  
programs which encom pass  rab ie s  control a c t iv i 
t i e s ,  and s ince  1948 the S ta te s  have  inc luded  the 
inc idence  of rab ie s  in anim als in w eekly  reports  
to the P u b lic  H ealth  Service .

LEPROSY CONTROL
R e sp o n s ib i l i ty  for planning and implementing 

a program of early  c a se  finding and p rov is ions  for 
o u tpa t ien t  trea tm ent of leprosy w as  transfe rred  to 
the C en te r  a t  the beginning of the f i s c a l  year .

A m edica l  officer  and two n u r se s  were de ta i led  
to the C arv i l le  L eprosarium  for tra in ing .  In Septem

ber  a  nurse  w as a s s ig n e d  to  the Dade County (F la .)  
H ealth  D epartm ent to in s t i tu te  a program of c a s e  
finding in Miami and environs.  Another n u rse ,  
a s s ig n e d  to the L o u is ia n a  H ealth  Department,  car
r ied on a sim ilar  program in Je ffe rson  P a r i s h .  
In terv iew s were conducted  with members of fami
l ie s  of known leprosy  p a t ien ts  and arrangem ents  
made for them to be examined by p h y s ic ia n s  
e s p e c ia l ly  qual if ied  to  d ia g n o se  lep rosy .  V is i t s  
were made to lo c a l  hea lth  c e n te r s ,  v en e rea l  d i s 
e a s e  c l in ic s ,  and m aternity  c l in ic s  in se a rch  of 
p o ss ib le  so u rce s  of leprosy .

Six months of inves t iga t ion  fa i led  to d is c lo s e  
any new c a s e s  in the Miami a re a  and the Dade 
County H ealth  D epartm ent dec ided  to su sp e n d  the 
program. In Je ffe rso n  P a r i s h ,  L a . ,  the program 
continued throughout the f i s c a l  year  with no 
s ig n i f ic a n t  f ind ings .  A m edica l o fficer  on duty at 
the U. S. Marine H osp i ta l  conducted  laboratory 
s tu d ie s  in leprosy in addition to  a t tend ing  ac t iv e  
c a s e s .

FIELD INVESTIGATIONS

F ie ld  in v e s t ig a t io n s ,  unlike o p era t iona l  control 
programs, are  usua lly  C en te r  under tak ings  and not 
d irec tly  under the adm in is tra t ive  a e g is  of CDC 
A c tiv i t ie s  o rgan iza t ions  within S ta te  hea l th  depar t
m en ts .  However, many in v e s t ig a t io n s  are conducted  
in co llaboration  with S tate  hea lth  depar tm en ts  and 
other public  or private  ag e n c ie s  engaged  in public 
hea lth  work. As a  ru le ,  such in v e s t ig a t io n s  are
(1) to t e s t  and e v a lu a te  laboratory-proved or sug 
g es ted  d i s e a s e  control p r a c t ic e s ,  or (2) to c o l le c t  
d a ta  concern ing  d i s e a s e s  and the ir  contro l not 
o b ta inab le  through laboratory r e se a rc h  a lone .

D i s e a s e s  or su b je c t s  with w hich current in v e s t i 
g a t io n s  d ea l  inc lude  m alaria ,  typhus ,  dysen tery -  
d ia rrhea l  d i s e a s e s ,  fly contro l-po liom yeli t is ,  v iral 
e n c e p h a l i t id e s ,  p lague, Q fever,  b ru c e l lo s i s ,  creep
ing eruption, ra b ie s ,  h i s to p la sm o s is ,  in s e c t ic id e s ,  
and ro d en t ic id e s .  In v es t ig a t iv e  s tu d i e s  cover  such  
items as  control te ch n iq u e s ,  pa r t icu la rly  with 
r e s p e c t  to the use  of chem icals  in the control of 
i n s e c t s  a n d  t h e  r e s i s t a n c e  of i n s e c t s  to 
in s e c t i c id e s .

MALARIA INVESTIGATIONS
In the United  S ta te s  m alaria  has  rec ed ed  to  near 

ex t inc t ion  with in  the p a s t  15 y ea rs .  A ctive  c a se s

are v ir tua lly  no n ex is te n t ,  even  in a re a s  where the 
d i s e a s e  long h a s  been  en t renched .  During 1949, 
for example , only four p o s i t iv e  f ind ings  were 
recorded  in laboratory exam ina tions  of some 28,000 
blood films from m a lar ia  su rv e y s .  Although h is 
to r ica lly  m alaria  i s  known to f luc tua te  widely  and 
per io d s  have been  recorded  when the in c id en ce  in 
endemic a re a s  w as grea tly  d e p re s s e d ,  the currently 
remarkably low inc idence  is  due a t  l e a s t  in part 
to in tense  control efforts  during the p a s t  se v e ra l  
y ea rs .  However, ré in troduc tions  and reo c cu rrences  
of the d i s e a s e  have been observed  in reg ions  
where once s u b s ta n t ia l  contro l ob ta ined , and 
a p p ra isa l  of the p o s s ib i l i t i e s  of s u b se q u e n t  occur
rence  in the United  S ta te s  i s  co ns idered  e s s e n t i a l  
to  good pub lic  hea lth  policy .

Since it  is  b e l ieved  tha t  if m a lar ia  d oes  recur 
or m ateria lly  in c re ase ,  the in i t ia l  r eappearance  will 
m ost  l ike ly  be in formerly endemic a r e a s ,  the 
C e n te r  m ain ta ins  continuous o b se rv a t io n s  of t r a n s 
m iss ion  fac to rs  in such  a re as .  T h ree  m a lar ia  f ie ld  
in v e s t ig a t io n  or lookout s t a t io n s  are opera ted  in 
a re a s  b e l ieved  to be rep rese n ta t iv e  of the ph y s io 
graphic reg ions  with which m a la r ia  h ithe r to  has  
been a s s o c ia te d .  M alar io log is ts  a t  th e s e  s t a t io n s
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maintain su rv e i l lan c e  and make 
continuous s tu d ie s  of m alaria  
t ransm iss ion  fac to rs .  S ta t io n s  
are opera ted  a t  Manning, S. C .;
Newton, Ga.;  and H ele n a ,  Ark.
The South C aro l ina  and Georgia 
s ta t io n s  have been in opera tion  
s ince  1944 and 1939 re sp e c t iv e ly .
The A r k a n s a s  s t a t i o n  w as 
ac tiva ted  in 1948.

The m iss ion  of the s t a t io n s  is 
to provide the following informa
tion concern ing  the ir  r e sp e c t iv e  
a reas :  (1) amount of m alaria  in 
man; (2) com parable q uan t i ta t ive  
indices  of A. quadrim aculatus  
abundance; (3) blood feed ing  
habits  of loca l  A n o p h e le s  s p e 
c ies ;  and (4) s p e c i f ic  in te r re la 
t ionship  of v ec to rs ,  p a r a s i te s ,  
and in term ediate h o s ts  which 
have p a r t i c u l a r  s ig n i f ic a n c e  
in m alaria  t ran sm iss io n .  In pur
su ing  th is  common ob jec t ive ,  
each s ta t io n  conduc ts  s tu d ie s  
and u t i l i z e s  te ch n iq u e s  adapted  
to the a n a ly s e s  and in te rp re ta 
t ions of p e c u l i a r  p r o b l e m s  
encountered .

Newton, Ga., Station. Surveys 
for the de tec tion  of human ma
laria  have revea led  no c a s e s  of 
m alaria  in the a rea  s in c e  1944.
In regular  v i s i t s  by public  hea lth  
nurses  to approxim ately 1,000 
r e s id e n ts  of the a rea ,  blood was 
co l lec ted  from a l l  pe rso n s  having 

symptoms su g g e s t iv e  of m alaria .  Routine blood- 
film su rv ey s  were c o n d u c t e d  p e r i o d i c a l l y .

During the p a s t  year ,  no p o s i t iv e s  were found in 
laboratory exam inations of 856 blood f i lm s.  Sixty- 
one of th is  number were from pe rso n s  who exh ib ited  
c l in ic a l  symptoms a t t r ibu tab le  to m alaria ,  and 42 
from persons  from whom pos i t ive  films were ob
ta ined  during the period 1939-43. R e s u l t s  of blood- 
film f indings from 1939-48 in the Newton s ta t io n  
area  are shown in figure 5.

F iv e  index s ta t io n s  were opera ted  in  the h e a v ie s t  
b reeding area  (near a pond) to m easure var ia t ions  
in A . quadrim aculatus  po p u la t io n s .  Throughout the 
w inter  of 1948-49, the  m ildes t  in the  p a s t  20 y ea rs ,  
the three common A n o p h e les  s p e c ie s ,  quadrima-

FIG U R E 5

BLOOD FILMS POSITIVE FOR MALARIA PARASITES 
GEORGIA MALARIA INVESTIGATIONS STATION

APRIL 1939 - DECEMBER 1948

*N 0  POSITIVES FOUND 1944-DEC. 1948

FED. SEC. A G E N C Y -P U B . H EALTH  SERV. COMMUNICABLE DISEASE C EN TER  -  A T L A N T A , GA.

c u la tu s , crucians, and  p u n c tip en n is , were found 
in index s ta t io n  co l le c t io n s .  At the end of 1949 the 
abundance  of adu l t  “ q u a d s”  in the index s ta t io n s  
w a s  more than three tim es the number obse rved  
during any March in the p rev ious  5 y e a r s .  Fo llow - 
up c h e ck s  in April through May ind ica ted  th a t  th is

large overwinter su rv iva l  r e su l te d  in an unusually  
large spr ing  p o p u l a t i o n  of m osqu i toes ,  but the 
s u m m e r  count w as  no l a r g e r  than  th a t  of the 
prev ious  year .

Of 6,114 female an o p h e l in e s  co l le c te d  during the 
1948 s e a s o n  for p rec ip it in  t e s t s ,  59 p e rc en t  were 
quadrim aculatus, 40 percen t cru cia n s, and 0 .2  per
c e n t  p u n c tip en n is .  Approximately fou r-seven ths  of 
quadrim aculatus  and  th ree -f if ths  of crucians  con
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ta ined  u n as s im ila te d  blood. The proportion of the 
1948 sam ple  which con ta ined  human blood w as 
abou t s ix  tim es a s  g rea t  a s  th a t  o f  the 1947 sam ple .  
In 1948, 36 out of 3 ,000 spec im ens  were posit ive  
to  human a n t i s e r u m  as  compared with 7 out of 
5 ,713  in 1947. On the b a s is  of p rec ip it in  t e s t s ,  
f eed ing  on humans by A n o p h e le s  w as  a s  preva len t 
in sp rayed  a s  in unsprayed  a r e a s .

I n v es t ig a t io n s  des igned  to contribu te  to  a be t te r  
unders tand ing  of the natura l  h is to ry  of m alaria  
were continued. One of th e se  concerned  m alaria  
p a ra s i te s  of b irds ,  mammals, and re p t i le s  in the 
a r e a  in connection  with a se a rch  for a su itab le  
h o s t  in m alaria  occurrence s tu d ie s .  A ttention  a l so  
w as  devoted to s tu d ie s  of: (1) the po ten tia l  pro
duct iv ity  of the three common A n o p h e le s , quadrima-

cu la tu s , c r u c i a n s ,  and p u n c ti
p e n n is ; (2) the developm ent of 
A n o p h e les  larvae in re la t ion  to 
aq u a t ic  tem perature ; (3) morphol
ogy of A n o p h e l e s  eggs ;  and
(4) the  d is s e c t io n  of adu l t  A. cru
c ia n s , exam ination being  made of 
the  s tom ach sa l iva ry  g lands  for 
the p re se n ce  of m a la r ia  p a r a s i t e s .

Manning, S. C., Station. O b se r 
va t ions  and s tu d i e s  carried on 
a t  th is  s ta t io n  are cen te red  in a 
m alar ious  a re a  contiguous  to a 
large a r t i f ic ia l  w ater  impound
m ent. Since s im ila r  cond it ions  
e x i s t  an d /o r  may be crea ted  by 
impoundments in a v a r i e t y  of 
physiographic  environm ents ,  em
p h a s i s  is  g iven to the observa tion  
of the p e c u l ia r i t ie s  of m alaria  
occurrence  when natura l environ
m ental c o n d i t i o n s  have been 
modified.

During the year ,  human m alaria  
inc idence  w as  ap p ra ised  monthly 
by blood-film su rv ey s  of approxi
m ately  2 ,000 r e s id e n ts  of an ex 
per im en ta l  a re a  of high malaria  
p reva lence ;  and  quar te rly  su rveys  
w ere  made of 2 ,000 r e s id e n ts  of 
an ad ja c e n t  m arginal a rea .  T h e se  
su rv ey s  d i s c lo s e d  four persons  
with m a la r ia -pos i t ive  b lood films. 
In th ree  of the four p e rso n s ,  pa ra 
s i te m ia  w as dem onstrab le  for the 
f i r s t  time during 1949 o b se rv a 

t ions .  Blood-film su rveys  during the period O cto
ber 1944—D ecem ber 1948 revea led  in fec t ions  in 
839 pe rso n s  at some time su b se q u e n t  to O ctober  
1944. F ig u re  6 sum m arizes  th e s e  d a ta  on a monthly 
b a s i s .

A . quadrim aculatus  and crucians  d e n s i t i e s  in 
the s tu d y  a r e a  vary from year  to year ,  both in mag
n itude  and se a s o n a l  d is t r ibu t ion .  The population 
of quadrim aculatus  w as  90 p ercen t  sm a lle r  in the  
sp r ing  of 1949 than during the sam e period in 1948, 
a l though  the rese rvo ir  leve l  w as  h igh. However, 
there  were s low  and sm all f lu c tu a t io n s  in the  water  
le v e l  which may have contribu ted  to the  lower den
s i ty .  A lso  dry and cool a tm ospheric  cond it ions  pre
v a i le d  during March and April 1949. T he  crucians  
population  w as sm alle r  by about one-third.
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R e s u l t s  of p rec ip it in  t e s t s  for 1947 and  1948 
indicate th a t  feed ing  r a te s  p a ra l le l  those  observed  
a t the Newton, G a.,  s ta t io n .

S tudies  a t  th is  s ta t io n  h ave  been d irec ted  toward 
the iden tif ica tion  of s p o r o z o i t e s  found in w ild- 
caught A n o p h e les . In d i s s e c t io n s ,  high r a te s  of 
sporozo ite -posit ive  s a l iv a ry  g lands  were found in 
both quadrim acula tus  and  c r u c i a n s .  During the 
year, 12,970 cru cia n s, 6 ,867  quadrim acula tus, and 
175 p u n c tip en n is  were d i s s e c t e d .  T he  sa l iva ry  
glands of 10 crucians  and  3 quadrim aculatus  were 
spo rozo ite -pos it ive .

H elen a , A rk., S ta tion . A c tiv i t ie s  a t  th is  s ta t io n ,  
e s ta b l ish e d  in September 1948, thus far have been 
limited, in the main, to rec o n n a is s a n c e  su rv ey s .  
Using records  of p rev ious m alaria  occu rrence ,  an 
area for in tens ive  study  w as  s e le c te d .  Blood films 
were co l lec te d  from 3 ,518  c h i l d r e n  in school 
surveys and from 461 r e s id e n ts  of experim ental 
a re as .  No pos i t ive  blood films have been d e tec ted  
to d a te ,  but malaria  p a r a s i t e s  were found in a  blood 
film from a person  s u f f e r i n g  from a r e la p se  of 
malaria acqu ired  in P anam a.

F our  primary types of A n o p h e le s  h a b i ta t s  occur 
in the region: (1) s loughs  and bayous in r iver  over
flow a re a s ;  (2) s t ream s and  s loughs  a s s o c ia te d  
with h ighland drainage w ay s ;  (3) i r r i g a t e d  r ice

f ie ld s ;  and (4) a r t i f ic ia l  impoundments.
E p idem io log ica l  S tu d ies .  In cooperation  with 

S ta te  hea lth  departm ents ,  e f f o r t s  were made to 
e v a lu a te  the re la t ive  a c c u r a c y  of malaria  c a s e  
repo rt ing  by a sy s tem a tic  a p p ra is a l  of repor ts  of 
m a la r ia  on f i le  with the s e v e r a lS ta te  hea l th  depar t
m en ts .  Epidem io log ica l  a s s i s t a n t s  were a s s ig n e d  
coope ra ting  S ta te s  to co l le c t  b a s ic  ep idem io log ica l  
da ta  concern ing  each  c a s e  of repor ted  m alar ia .  
T h e se  da ta  were eva lu a ted .  During the  year ,  S ta tes  
c o o p e r a t i n g  in the a p p ra is a l  program reported  
3 ,131 c a s e s  of m alar ia .  A p p ra isa ls  were made of 
780 or 25 percen t of th is  number. In r e c o r d i n g  
a p p ra is a l  r e s u l t s ,  a  four ca tegory  formula (p o s i t iv e ,  
p resum ptive ,  doubtful, and improbable) w as  used . 
A s in d ic a ted  in table  4, only 231 or 30 p ercen t  of 
the  780 c a s e s  ap p ra ised  were found p o s i t iv e  or 
p resum ptive ,  w h e r e a s  549 or 70 p ercen t  of the 
780 ap p ra ised  were found doubtful or improbable.

South C aro l ina ,  one of the S ta te s  coopera ting  
in  the 1949 ap p ra isa l  program, reported  2 ,310 of 
the 3,131 c a s e s  r e c o r d e d  in the  five S ta te s  in 
vo lved . The c o m b i n e d  to ta l  of the other S ta te s  
(Alabam a, A rkansas ,  G eorgia ,  and  M is s iss ip p i)  
w as  821. South C aro l ina  inaugura ted  a re v ise d  c a s e  
repor ting  sy s tem  Ju ly  1, 1949, and an app rec iab le  
reduc tion  in reported  c a s e s  of m alar ia  is  expec ted

T ab le  4

MALARIA APPRAISAL RECORD

F is c a l  Year 1949  
J u ly  1948 -  June 1949

S ta te
C ases Reported to 

S ta te  H ealth O ff ic e r s C ases Appraised
C ases Appraised a s  

P o s it iv e  and Presumptive** Doubtful
Improb
ab le

1. Texas 3 ,6 3 3 - - - -

2. S o u th  C a r o l i n a * 2 ,3 1 0 473 40 244 C
O

V
O

3. A rk an sas* 510 - - - -
4. Oklahoma 247 - - - -

5. Alabama* 173 141 1 0 1 30 10

6 . N o r th  C a r o l i n a 113 - - - -

7. F l o r i d a 106 - - - -

8 . M i s s i s s i p p i * 76 55 30 14 11

9. T en n e s s e e 67 - - - -
10. G e o rg ia* 62 I l l 60 17 34

11. L o u i s i a n a 45 - - - -
12. K en tucky 32 - - - -

13. M i s s o u r i 7 - - - -

T otal 7 ,3 8 1 780 231 305 244

‘ S t a t e s  w i t h  CDC M a l a r i a  A p p r a i s a l  P rogram s.
‘ ‘ P o s i t i v e  and p r e s u m p t i v e  c a s e s  com bined  b e c a u s e  t h e y  were  c l a s s i f i e d  t o g e t h e r  u n d e r  p o s i t i v e  

d u r i n g  th e  f i r s t  h a l f  o f  t h e  f i s c a l  y e a r .
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to  re su l t .
A lthough m alaria  morbidity and m orta lity  s t a 

t i s t i c s  have been s p a r s e  and s o m e w h a t  on the 
e rroneous  s id e  in recen t y e a r s ,  ep idem io log ica l  
in v e s t ig a t io n s  of reported  and  rumored c a s e s  of 
m a lar ia  s in c e  the a p p ra is a l  program w as  in i t ia ted  
in 1947 support the th e s i s  th a t  t r an sm iss io n  of 
m a la r ia  i s  rare  in the United S ta te s .

TYPHUS INVESTIGATIONS

In v es t ig a t io n s  concerning the  re la t iv e  importance 
of va r io u s  rou tes  of t ransm iss ion  of typhus from 
ra t  to ra t  were carried  on during the y ea r  with find
ings  th a t  he lped  to expand and  c ry s ta l l iz e  know
ledge in th a t  se c to r .  In the l a b o r a t o r y ,  i t  w as  
show n th a t  a lb ino r a t s  i n f e c t e d  with typhus  by 
exposure  to in fec ted  ra t  f le a s  (X . ch eo p is)  in open 
cu l tu re  were able to in fec t  other f le a s  a f te r  5 and 
appa ren t ly  not a f te r  31 day s .  S im ilar  r e s u l t s  were 
o b ta ined  with anim als  in fec ted  by ab ra s io n  of in
f e c te d  f le a s  into the shoulder  or by in traper i tonea l  
in jec t io n  of tun ica  su sp e n s io n .  F if ty -tw o  of 121 
r a t s  in je c ted  with f lea s  c o l lec te d  from a focus of 
typhus  in r a ts  became p o s i t iv e ;  and  2 of 55 r a ts  
in je c te d  with the mite E ch in o la e la p s  ech idn inus  
ta k en  from a focus of typhus became p o s i t iv e .  In 
the laboratory ,  t e s t  an im als  rem ained  n ega t ive  af ter  
exposu re  to m i c r o n i z e d  d u s t  from the in fec ted  
colony by ab ras ion ,  in traper i tonea l  in je c t io n ,  or 
through food. T ra n sm iss io n  by cann iba l ism  w as  
shown to occur se ldom and only when the victim 
is  se v e re ly  in fec ted  or w eakened  by exposure to 
low tem pera tu res .  In gene ra l ,  f le a s  were  shown to

be the ch ie f  rese rvo ir  of typhus,  and  m ites ,  l ice ,  
d u s t ,  d irec t  con tac t ,  and cann iba lism  of neg lig ib le  
importance in the t ransm iss ion  of murine typhus.

T a b le  5 portrays da ta  ta b u la te d  from the Thom as- 
v i l l e ,  Ga.,  typhus pro jec t  for the period January  
through June 1949. T h is  in v e s t ig a t io n  w as  inaugu
ra te d  in 1945 to determine the e f f e c t iv e n e s s  of 
DDT dus t ing  a s  a  method of typhus contro l .  More 
r e c e n t ly ,  em p h as is  h a s  been on a s tu d y  to  a s c e r 
ta in  how long typhus inc idence  reduc tion  induced 
by DDT d u s t in g  i s  m ain ta ined  a f te r  the d isc o n tin u 
an c e  of dus t ing .

Brooks and  Thom as C o u n t ies  ea c h  were dus ted  
five tim es (Brooks f irs t  in April 1946 and l a s t  in 
September 1947; Thomas f i rs t  in May 1946 and  la s t  
in Ju ly  1947). Grady, the control county , rece ived  
no d u s t .  P re v io u s ly  p u b l i s h e d  f ind ings  show a 
marked dec l ine  in the  inc idence  of human typhus ,  
typhus  in r a t s ,  and in the ra t  f lea  ( typhus vector) 
popula tion  in Brooks and Thom as C o u n t ies  a s  com
pared  with Grady County.

During the per iod  January -June  1949 the human 
inc idence  of typhus in Grady County (undusted) 
w as  12. During the same period ,  the  ra te  w as  one 
c a s e  each  in Brooks and Thom as C o u n t ie s .  F o r  
the month of June 1949, complement f ixat ion  t e s t s  
show ed: Grady County ,  37 p e r c e n t  of 234 r a ts  
p o s i t iv e ;  Thom as County, 8 p e rc en t  of 239 ra ts  
p o s i t iv e ;  and Brooks County ,  1 p e rc e n t  of 227 r a ts  
p o s i t iv e .  T hus ,  the  reduced  r a te s  of in fec tion  in 
ra t  and human typhus induced  through DDT dus ting  
have  p reva i led  for a lm ost  2 y e a r s  a f te r  d isc o n t in u 
an c e  of dusting ,  s in c e  T hom as County  w as  l a s t
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T ab le  5

REPORT OF TYPHUS INVESTIGATIONS 
T h o m a s v ille , Ga.

HUMAN INCIDENCE OF MURINE TYPHUS FEVER BY MONTH OF ONSET (These are t e n t a t iv e  f ig u r e s  fo r  probable  
c a se s  where a complement f ix a t io n  t e s t  was p o s i t iv e  a t 1 :4  or h ig h er .)

County

1949

January February March A pril May June

Grady* 0 0 1 1 8 2

Thomas** 0 0 0 0 1 0

B ro o k s* “ 0 0 0 0 0 1

RAT INCIDENCE as in d ica ted  by a p o s i t iv e  complement f ix a t io n  t e s t a t  1 :4  or h igher.

Grady Co. * Thomas Co. ** Brooks Co. ***

S p ec ies
Number
Examined

Number
P o s it iv e

P ercent
P o s it iv e

Number
Examined

Number
P o s it iv e

P ercent
P o s it iv e

Number
Examined

Number
P o s it iv e

Percent
P o s it iv e

R a t t u s  r a t t u s 115 38 3 3 .0 108 7 6 .5 199 2 1 . 0

R a t t u s  n o r v é g i e n s 119 49 4 1 .2 131 13 9 .9 28 1 3 .6

R. r a t t u s  and 
R. n o r v e g i c u s 234 87 3 7 .2 239 2 0 8 . 4 227 3 1 .3

ECTOPARASITE ABUNDANCE OF ALL RATS

County Grady C o.* Thomas Co. ** Brooks Co. ***

No. o f  r a t s  exam ined 236 242 235

X e n o p s y l l a  c h e o p i s :
P e r c e n t a g e  o f  r a t s  i n f e s t e d 6 0 .2 1 3 .2 1 1 .5

A verage  number p e r  r a t 4 .8 1 . 0 0 . 7

L e p t o p s y l l a  s e g n i s :
P e r c e n t a g e  o f  r a t s  i n f e s t e d 2 1 . 6 4 .5 1 .7

A v erage  number p e r  r a t 0 .5 0 . 1 0 . 0

B d e l l o n y s s u s  ( L i p o n y s s u s )  b a c o t i  
P e r c e n t a g e  o f  r a t s  i n f e s t e d 4 4 .9 2 7 .7 1 0 . 2

Average  number p e r  r a t 9 . 5 5 .9 0 . 9

P o l y p  I ax s p i n u l o s a :
P e r c e n t a g e  o f  r a t s  i n f e s t e d 7 6 .7 7 3 .1 6 8 .9

A v erage  number p e r  r a t 6 .9 6 . 4 4 . 3

‘ U n t r e a t e d  ch ec k  c o u n ty  .
“ L a s t  c y c l e  o f  d u s t i n g  w i t h  10% EDT c o m p le te d  J u l y  30, 19 47. 

“ ‘ L a s t  c y c l e  o f  d u s t i n g  w i t h  10% DDT c o m p le te d  Sep tem b er  30, 1947,

dusted  in Ju ly  1947 and  Brooks County in September 
of the same year .

DYSENTERY-DIARRHEA INVESTIGATIONS
In 1945, the C en te r  jo ined  with the  N a t i o n a l  

In s t i tu tes  of H ea lth  in s,tudies d es ig n ed  to  explore 
the e f f e c ts  of contro l l ing  fly popu la tions  on the 
incidence of d ysen te r ic  d i s e a s e s .  Work a long  th is  
line w as continued  during 1949 in th ree  widely 
separa ted  and o therw ise  d iv e rse  a re a s :  in Hidalgo

C ounty ,  T e x . ,  with h ea d q u a r te rs  a t  P h arr ;  A lbuquer
q u e ,  N. Mex.-, and su rv e i l lan c e  work in so u th w es t  
G eorg ia ,  with headquar te rs  a t  T hom asv i l le .

B a s ic a l ly ,  the  s tu d ie s  revo lved  around  the reduc

tion  of fly popula tions  of c i t i e s  of high inc idence  
of d y se n te r ic  d i s e a s e s  through the u se  of i n s e c t i 
c id e s  and the com parison of morbidity d a ta  from 
th e se  c i t ie s  with d a ta  from control c i t i e s  of s im ila r  
s i z e  and dysen te r ic  d i s e a s e  h is to ry .
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In Hidalgo County , T e x . ,  a  group of c i t i e s  of 
high dy se n te r ic  d is e a s e  inc idence  w as  s e le c te d  
and  fly contro l opera tions ,  u t i l iz in g  ch em ica ls ,  
inaugura ted  in 1946 and  continued through 8 months 
of 1947. T h is  group w as d es ig n a ted  Group “ A .”  
A group of c i t ie s  of s im ila r  dy se n te r ic  d i s e a s e  
h is to ry  w as s e le c te d  as  contro ls  and d es igna ted  
Group “ B . ”  E va lua tion  of r e s u l t s  showed a marked 
reduc tion  in fly popula tions  of the t r e a te d  c i t i e s  
(Group “ A ” ) during the s tudy  period, and  th a t  th is  
reduc tion  in fly popula tions  show ed  a c lo se  corre
la t ion  with a dec line  in the inc idence  of dysen te r ic  
d i s e a s e s  during the same period .

F igu re  7 in d ica tes  the degree of fly contro l ob
ta in e d  and  figure 8 show s the d e c re a s e  in dysen 
te r ic  d i s e a s e s  in term s of a t tac k  r a te s  per  1,000 
in children under 10 y ea rs  of age .

F ly  control opera tions  were d i s c o n t i n u e d  in 
Group “ A ”  c i t ie s  in A ugust 1947 and  commenced 
in Group “ B”  c i t ie s ,  p rev iously  contro l c i t i e s ,  in 
Septem ber of tha t  year .  The “ c ro s s -o v e r”  of the 
fly abundance  l in e s  in figure 8 d ram a tizes  the m ea
su re  of fly control re su l t in g  from the trea tm ent pro
gram. T h is  “ c ro ss -o v e r ,”  i t  w il l  be no ted ,  occurred 
soon  af te r  the c e s sa t io n  of fly contro l opera tions

in Group “ A ”  c i t ie s  and the  in it ia t ion  of fly con
tro l  in Group “ B”  c i t ie s .

I t  w as observed ,  during the  s tu d ie s ,  th a t  the 
e f fec t  on S h ig e lla  in fec t ions  w as g rea ter  than on 
in fec tions  with the Sa lm onella  group of o rgan ism s, 
ind ica t ing  th a t  fly control h a s  a  g rea ter  po ten tia l  
a s  a hea l th  m easure  in those  a r e a s  where S h ig e lla  
in fec t ions  p r e d o m i n a t e  a s  the  c a u s e  of  a c u te  
d ia rrhea l  d i s e a s e .

T he  Hidalgo County p ro jec t  w as  d iscon tinued  
in September 1948, excep t  for com pila tion  of family 
h is to r ie s  on a  portion of the s tudy  group which is  
continuing.

The T hom asv il le  p ro jec t ,  which is  continuing, 
i s  expec ted  to y ie ld  add i t iona l  information con
ce rn ing  various a s p e c t s  of f ly  contro l in re la tion  
to d ysen te r ic  d i s e a s e  aba tem ent ,  and  perhaps pro
duce a b a s i s  for helpful co n c lu s io n s .

FLY CONTROL-POLIOM YE LITIS 
INVESTIGATIONS

B a se d  on the fac t  th a t  f l ie s  can  become infec ted  
na tu ra lly  with  po liom yeli t is  v irus ,  the C en te r  inau
gura ted  in v e s t ig a t io n a l  p ro jec ts  in F lo re n c e ,  A la . ,  
(1946) and  Wilmington, D e l . ,  (1947) to determine
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FIGURE 7
COMPARATIVE FLY DENSITIES IN TREATED AND UNTREATED TOWNS

AS MEASURED BY 3-WEEK MOVING AVERAGE 
OF HIGH GRILL COUNTS OF FLIES 
HIDALGO COUNTY, TEX. 1 9 4 6 -4 8

—  GROUP "A" T O W N S -F L Y  CONTRO L S T A R T E D  IN  1946 A N D  C O NTINUED T H R O U G H  
8  M O N T H S  O F 1 9 4 7 ;  N O N E  A F T E R  A U G U S T  1947 .

GROUP V T O W N S - N O  FLY C O N T R O L B E F O R E  S E P T E M B E R  1947.

FLY CONTROL S T A R T E D  IN  SE PTEM BER  1947.

TR E A TM E N T AR EAS CHANGED

1 APR  'm a y  ' JU N E1 JULY '  AUG 's E P t 'o C T  ' NOV 1 DEC I J A N  i FEB  'M A R  ' APR  ' M AY ' JU N E '  JULY 1 AUG ' SEPT* OCT '  NOV 'D E C  I J A N  1 FEB 1

F E D E R A L  S E C U R IT Y  A G E N C Y  P U B L IC  H E A LT H  S E R V IC E C O M M U N IC A B LE  D IS E A S E  CENTER A T L A N T A ,G E O R G IA JA N U A R Y  1 9 5 0
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the ro le ,  if  any, of f l ie s  in the t ran sm iss io n  of 
po liom yeli t is .  From th e se  two p ro je c ts ,  it became 
ev iden t th a t  emergency fly  control m easu res  in i t i 
a te d  af te r  the developm ent of po liom yeli t is  e p i 
dem ics would  not s ig n i f ic an t ly  in fluence the course 
of the ep idem ic.

In 1948 the C en te r  jo ined  with the N a t i o n a l  
Foundation  for In fan ti le  P a r a ly s i s  in a p ro jec ted  
5-year s tudy  to determine the e ffec t  of continuous 
or year-round fly control on the t ran sm iss io n  of 
po liom yeli t is .  F iv e  w idely  se p a ra te d  r ep rese n ta t iv e  
c i t i e s  ( C h a r l e s t o n ,  W. V a.;  Muskegon, Mich.; 
Phoen ix ,  A riz . ;  Troy ,  N. Y .; and  T opeka ,  K ans .)  
were s e le c te d  for the s tudy ,  us ing  the following 
cr iter ia : (1) rea sonab ly  high rank for th a t  region 
of the country with regard  to dysen tery -d iarrhea  
morta lity , pa r t icu la r ly  during the summer months;
(2) no s e r io u s  outbreak of po liom yeli t is  w ith in  the 
p a s t  3 y ea rs ;  (3) popula tion  of not l e s s  than 50,000 
and  not more than 200,000; (4) w i l l in g n e s s  of the 
c i ty  to p a r t ic ip a te  in the p r o g r a m  and  to make 
f inanc ia l  con tribu tions the re to ;  and (5) rea so n ab ly  
sound sa n i ta t io n  p ra c t ic e s  in the c i ty ,  with p a r t i 
cu lar  regard  to re fuse  co l lec t ion  and  d is p o s a l  or 
the adoption of a program to e f fec t  sam e.

Some 69,000  se p a ra te  fly grill  counts  were made 
during the la t te r  months of 1948, prior to the  in
augura tion  of fly control m e a su re s .  As ind ica ted  
in  ta b le s  6 and 7, fly abundance  and s p e c ie s  p re
v a len c e  varied  greatly  among the five c i t i e s .  The 
common house fly, for exam ple ,  r ep re se n ted  92 
p e r c e n to f  the to ta l  ca tch  in P h o en ix ,  A riz . ;  44 per
c e n t  in T o p ek a ,  K ans . ;  18 p ercen t  in C h a r les to n ,  
W. V a.;  and only 3 percen t in Troy , N. Y.

During the early  spr ing  months of 1949 an e n 
v ironmental san i ta t io n  su rvey  w as  made in ea c h  of 
the five c i t i e s .  T h e se  su rv ey s  rev e a le d  the p rinci
p a l  fly breeding so u rce s  in the r e s p e c t iv e  c i t ie s  
and  provided a guide for su b se q u e n t  fly contro l 
opera t ions  through chem ica ls  and s a n i t a t i o n  
m e a su re s .

F ly  control opera tions  in the five c i t i e s  encom
p a s se d :  (1) ap p l ica t io n  of ex ter io r  sp a c e  sp ra y s  
a t  approxim ate ly  w eekly  in te rv a ls  to  c i ty  b locks  
of high fly d e n s i ty  or high b reed ing  p o t e n t i a l ;
(2) app l ica t ion  of DDT re s id u a l  sp ray  to s e le c te d  
s u r fa c e s  c lo se  to  continuous breed ing  s i t e s ;  and
(3) ap p l ica t io n  of la rv ic id e s  to  large m a s s e s  of 
f ly -breed ing  m edia.

P re lim inary  information concern ing  d y sen te ry -
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d ia rrhea  m o r t a l i t y  and po liom yeli t is  morbidity 
cover ing  an  8- to 10-year period w as  ob ta ined  in 
each  c ity  prior to the inauguration  of fly control 
opera t ions .

Although da ta  currently  av a i la b le  are  too meager 
t o  permit eva lua t ion  of the e f f e c t iv e n e s s  of con
tro l  opera tions  in a l l  of the c i t i e s ,  figure 9 por
t r a y s  some of the in te re s t in g  r e s u l t s  ob ta ined  on 
th e  P h o en ix ,  A riz.,  p ro jec t  from A pril 16-July  16,
1949. As ind ica ted ,  the peak of the fly abundance 
curve rea ch ed  96 in the un trea ted  c i ty  a s  compared 
w ith  only 13 in the t rea ted  c ity .  More important,  the 
f ly  grill  count over a 13-week period  w as c o n s is 
te n t ly  larger in the un trea ted  c i ty  (by from 3 to 
86  f l ie s )  than in the t rea ted  c i ty .

F ie ld  s tu d ie s  carried  on in conjunction  with 
these  p ro jec ts  em phasized  the a l re a d y  observed  
fac t  tha t  w hile  f l ie s  can be con tro l led  by in s e c t i 
c ida l  m ethods,  such  control i s  temporary a t  b e s t  
and  good s a n i ta t io n  is  an  e s s e n t i a l  part  of e f fe c 
t iv e  fly control programs.

ENCEPHALITIDES INVESTIGATIONS
T he s p e c ia l  cooperative  e n c e p h a l i t i s  (Western 

equ ine  and St. L o u is  types)  s tu d ie s  of the Cen te r  
w ith  the  Hooper Foundation  of the  U nivers i ty  of 
C a li fo rn ia  continued  during 1949. The h ab i ts  and 
b io logy  of se v e ra l  s p e c ie s  of m o s q u i t o e s  con
s id e re d  po ten tia l  or proven v ec to rs  were s tu d ied  
in  some d e ta i l ,  a s  well a s  the ir  r e la t io n sh ip s  to

Table 6

AVERAGE FLY GRILL DENSITIES AND PERCENTAGE OF BLOCKS 
WITH AVERAGES OF 10+ FLIES PER GRILL IN FIVE FLY C0NTR0L- 

P0LI0MYELIT.IS INVESTIGATIONS PROJECTS, AUGUST 8 -  DECEMBER 4 , 1948

P r o je c t
Muskegon, Mich. 
Aug.8 - Oct. 8

C harleston , W. Va. 
Aug.8 - Oct. 8

Troy, N.Y. 
Aug.8 - O ct.8

Topeka, Kans. 
A u g.22-O ct.16

Phoenix, A riz . 
S ep t.2 6 -D e c .4

T otal
A ll
P ro jec ts

T o t a l  
numbe r  of  
g r i l l  c o u n t s 15,260 14,630 10,005 12,100 17,240 69,235
Average 
number 
p e r  g r i l l 3 .9 6 .7 3 .9 11.5 14.4
Numbe r  
o f  b lo c k s  
su r v e y e d 1,451 980 822 1,406 1,564 6,223
P e r c e n t a g e  
o f  b lo c k s  
w i th  g r i l l  
c o u n ts  10+ 
f l i e s  one o r  
more t im e s 11 .1 31.4 31 .4 16.7 36.7 23 .9

T able 7

FLIES TRAPPED IN THE RESIDENTIAL AND BUSINESS 
SECTIONS OF FLY CONTROL-POLIOMYELITIS INVESTIGATIONS PROJECTS 

AUGUST 16 -  DECEMBER 3 0 , 1948

P r o je c t
Troy, N. Y.
Aug. 16 -  Nov. 10

C harleston , W. Va. 
Aug. 19 -  Nov. 4

Topeka, Kans. 
S ep t. 1 -  Nov. 5

Phoenix, A riz . 
S ep t. 1 1 - D e c .  30

T otal
A ll
P rojects*

No. c o l l e c t i o n s 57 92 64 79 292
No. sp e c im en s 54,390 35,996 148,446 222,836 461,688

Musca d o m e s t i c a 3.0% 18.0% 44.4% 92.3%
Blow f l i e s 83.0% 75.0% 44.5% 7.0% -

O th e r 14.0% 7.0% 11.1% 0.7% -
‘ Muskegon t r a p  d a t a  n o t  a v a i l a b l e .
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FIG URE 9

AVERAGE NUMBER FLIES PER GRILL IN BUSINESS SECTIONS OF 
TREATED CITY -  PHOENIX, ARIZ.

UNTREATED CITY -  MESA, ARIZ.
A P R IL  16 —  JULY 1 6 , 1 9 4 9  .

(AVER AGES IN TR EA TED  C IT Y  BASED ON IN SP ECTIO N S 24 HOURS A F T E R  SPACE SPRAY TR EA TM E N TS )

FEDERAL SECURITY AGENCY PUBLIC HEALTH SERVICE COMMUNICABLE DISEASE CENTER

the more common s p e c i e s  of wild 
birds.

T ab le  8 offers the r e s u l t s  of 
t e s t s  performed on som e 10,000 
m osquitoes in connect ion  with 
th e se  s tu d ie s .  As in d ic a ted ,  only 
one pool of C ulex  ta rsa lis  out of 
10,047 spec im ens  of f ive  s p e c ie s  
w as pos i t ive  for Western equine 
encepha lom ye li t i s .  A pool of 
m ites  (predominately L ip o n y ss u s  
sy lv ia ru m )  co l lec te d  from the 
n es t  of a tr ico lored  red-winged 
blackbird  y ie lded  a s t ra in  of St.
L o u is  v iru s .  E xam ination  i s  yet 
to be made of 26 ,000 m ite s  co l
lec ted  during the la t te r  ha lf  of 
the f i s c a l  year ,  a s  w ell  a s  se ra  
from 567 wild birds.

S tud ies  des igned  to  clarify 
the e p i d e m i o l o g y  of Western
e q u in e  e n c e p h a l o m y e l i t i s  w e r e  i n a u g u r a t e d

during the year in three coun t ies  of K an sa s ,  under 
the  ju r isd ic t ion  of the Office of Midwestern CDC 
S e rv ic e s .  T he  s e le c te d  s tudy  area  (Allen, Ander
so n ,  and Bourbon C oun ties )  reg is te red  a  high in
c idence of en c e p h a l i t i s  during p a s t  epidemic y ea rs .  
F ie ld  labo ra to r ies  were e s ta b l i s h e d  to handle  the  
m a te r ia ls  to  be co l lec te d ,  inc luding m ites ,  wild 
b ird s ,  m osqu itoes ,  and other in s e c t s  cons idered  
p o ss ib le  v ec to rs .  Arrangem ents were consummated 
whereby co l lec ted  m a ter ia ls  would be d is t r ibu ted  
among des ig n a ted  labo ra to r ies  for exam ina tion .  
R e s u l t s  of these  s tu d ie s  to date are recorded  in 
some d e ta i l  in the summary of a c t iv i t i e s  ca rr ied  
in  R e g i o n  VII during 194S found on p a g e  63 of

th is  report.
Inasm uch a s  ir r igation  p ro jec ts  and w ate r  im

poundm ents a s s o c ia te d  therew ith  may be prolific 
so u rc e s  of C. ta rsa lis ,  p a r t icu la r ly  in the  a rea  
of  th e se  s tu d ie s  (Missouri R iver  B a s in  D eve lop
m en t P ro je c t ) ,  s p e c ia l  co ns idera t ion  w as given 
to  th is  phase  of the problem.

In connection  with  laboratory  re fe rence  d iag
n o s t i c  s e rv ic e s  during the year ,  E a s te rn  equine 
enc ep h a lo m y e li t i s  v irus  an t ib o d ie s  were found in 
21 b irds  from Georgia (white ib is  and night heron), 
and  in two skunks .  Tw o wild  birds from L o u is ia n a  
and  one from M is s is s ip p i  a l s o  show ed  th e se  a n t i 
b o d ie s .  Western equine en cepha lom ye li t i s  a n t i 
b o d ie s  were found in three b irds from Georgia and

T able 8

TABULATION OF MOSQUITO COLLECTING AND ATTEMPTED 
VIRUS ISOLATIONS IN STUDIES IN KERN COUNTV, CALIF.

Mosquito 
Spec ie s

D ates
C o llec ted

Number
T ested

Laboratory
R e su lts

C al ex  t a r s a l i s J u l y  1 -  Aug. 31, 1948 4 ,4 5 1 Cue p o o l  c o l l e c t e d  J u l y  14 and 
J u l y  21 p o s i t i v e  f o r  W.E.E. v i r u s

Ju n e  1 — 30, 1949 3 ,1 7 0 Not t e s t e d

C u l e x  s t i g m a t o s o m a J u l y  1 -  Aug. 3 1 ,  1948 95
1

N e g a t i v e

Aedes  d o r s a l i s  
Aedes  d o r s a l i s

J u l y  1 -  Aug. 31 ,  1948 
J u l y  1 -  30 ,  1949 308 Not t e s t e d

Aedes  n i g r o m a c u l i s J u l y  1 -  Aug. 31 ,  1948 327 N e g a t i v e  J

C u l i s e t a  i n o r n a t a J u l y  1 -  Aug. 31 ,  1948 1 N egat ive

T ota l 10 ,047

889127 0  -  50 - 4 19
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one chicken from M is s is s ip p i .

PLAGUE INVESTIGATIONS
In the ea r ly  part of the f i s c a l  year ,  two f ield  

in v e s t ig a t io n  units  were e s ta b l i s h e d  to  s tu d y  the 
ec o lo g y  of p la g u e ,  with pa r t icu la r  em p h as is  on 
d e l im it ing  the rou tes  by which the d i s e a s e  is  m ost 
l ik e ly  to  sp rea d  from i n f e c t e d  w ild  roden ts  to 
dom es tic  r a t s .  One unit was lo c a te d  in S a lt  Lake 
C i ty ,  U tah ,  and  one in Denver, Colo .  Some 2,000 
w ild  ro d en ts ,  r a t s ,  and other an im als  inc luding 
b ird s ,  were trapped or sho t  for e x a m i n a t i o n  of 
e c to p a r a s i t e s .  C o l lec ted  an im als  inc luded  s p e c i 
m ens  of 4 orders,  12 fam ilies ,  24 genera ,  and 38 
s p e c i e s  of m a m m a l s ;  and 3 o rders ,  4 fam ilies ,  
5 genera ,  and 5 s p e c ie s  of birds w hich have c lose  
co n tac t  with wild  roden ts .  P a r t  of the  e c to p a ra s i te s  
c o l le c te d  were forwarded to the labora tory  a t  San 
F r a n c i s c o  for p lague t e s t s  and  the rem ainder to 
A t la n ta  for iden t if ica tion .

P la g u e  infection  w as found for the f irs t  time in 
S a l t  L ak e  County, Utah, in a pool of f lea s  from a 
rock  squ ir re l ,  C ite llu s  va r ieg a tu s. S ubsequently ,  
tw o add i t iona l  pools of f le a s ,  one from the same 
s p e c i e s  of rock squ irre l  and  one from a white-footed  
m ouse ,  were found to be p la gue- in fec ted .  Two lots  
of f lea s  from prair ie  dogs ,  C ynom ys g u n n iso n i, in 
P a rk  County, C olo .,  a l s o  show ed p la gue-pos i t ive .

A s in d ic a ted  in tab le  27, page 83, (P la g u e S u p 
p r e s s iv e  Laboratory  report), e x a m i n a t i o n  of 
m a te r ia l  co l lec ted  from 51,422 roden ts  from 113 
co u n t ie s  in 12 S ta te s  r e su l te d  in 70 pos i t ive  find
in g s .  P lag u e  infection  w as dem onstra ted  for the 
f i r s t  time th is  year  in s ix  coun t ies :  A rizona ,  one 
county; New Mexico, four co u n t ie s ;  and  Utah, one 
coun ty .  No plague in dom estic  r a t s  w as demon
s t r a t e d  during the year .

S ince p lague is  transm it ted  mainly from one 
an im al ,  or one s p e c ie s  of an im al,  to  ano ther  by 
exchange  of f le a s  or other p a r a s i t e s ,  obse rva tions  
to  determine the occurrence and  e x ten t  of such  
exc h an g e s  were s t r e s s e d  in in v e s t ig a t io n s  pursued 
during the year .  Most e c to p a ra s i te s  have ra the r  
s p e c i f i c  h o s t  p re fe rences .  C a s e s  of propinquity 
of  p la g u e -su sc e p t ib le  wild  ro d en ts ,  i n c l u d i n g  
ground and rock sq u ir re ls  and n a t ive  m ice,  with 
r a t s  were observed .  By c o l lec t in g  and examining 
e c to p a r a s i t e s  from th e se  an im a ls ,  two c a s e s  of 
exchange of f lea s  from rock sq u ir re ls  to r a t s ,  an d  
one each  from ra ts  to  a rock squ ir re l ,  a w hite-footed 
m ouse ,  and a w e a se l  were found. One s p e c ie s  of 
m ite ,  H aem olaelaps g la sg o w i, which is  fairly  com
mon on r a ts  in many par ts  of the U nited  S ta te s ,

w as  found both on ra ts  and  on p la g u e -su sc e p t ib le  
w ild  roden ts .

A second ,  and perhaps more important fac to r  in 
determ ining the po ten t ia l  danger of p lague  to any 
c i ty  i s  the a b i l i ty  of the ra ts  and  the ir  e c to p a ra 
s i t e s  to support  p lague e p iz o o t i c s .  T h is  depends 
on the number and  concentra tion  of r a t s  and  the 
abundance  of the s p e c ie s  of ra t  e c to p a ra s i te s  cap
a b le  of being p lague v ec to rs  from ra t  to ra t ,  and 
su b se q u e n t ly  from rat to man. In S a lt  L a k e  City , 
the Norway ra t  w as found to  be ra the r  common and 
som e roof r a t s  a l s o  were p re se n t  in the downtown 
b u s in e s s  d is t r ic t .  F o r tu n a te ly ,  the  o r ien ta l  ra t  f lea ,  
X . ch e o p is , w as found to be rare  on r a t s  in Salt 
L ak e  C ity ,  and the Northern ra t  f lea ,  N o so p sy llu s  
fa s c ia tu s ,  only m oderately  abundan t.  In Denver, 
only  Norway ra ts  are p re se n t  and  they  are  not very 
common, but both of the above-m entioned  s p e c ie s  
of rat f le a s  are p re se n t  in sm all numbers.

T h e  San F ra n c isc o  laboratory  exam ined some
80,000 e c to p a ra s i te s ,  inc lud ing  69,000  from 17,000 
r a t s  taken in San F ra n c is c o ,  during the y ea r  with 
only  neg a t iv e  f indings a s  to p lague .

R a t  e c to p a ra s i te  and sy lv a n  p lague in v e s t ig a 
t io n s  in the Brownfield, T e x . ,  a r e a  were term inated  
a t  the end of the f isca l  year . P a c k  or wood ra ts  
and  prair ie  dogs in combination with the ir  natura l  
f le a  p a r a s i te s  were found to be primary rese rvo irs  
in  th a t  a rea .  Norway ra ts  (labored so  few f le a s  tha t 
the like lihood  of p lague e p iz o o t i c s  among them is  
cons idered  sm a ll .

Q FEVER INVESTIGATIONS
In L os  A ngeles  County, C a l i f . ,  in v e s t ig a t io n s  

conduc ted  jo in t ly  by CDC, NIH, and  the California  
H ea lth  Department ind ica ted  the h ig h e s t  Q fever 
a t ta c k  ra te s  in the following groups: p e rso n s  in 
hou seh o ld s  where raw milk is  consum ed, pe rsons  
working with l iv e s to c k ,  and  persons  r e s id in g  w ith 
in  a  rad ius  of mile of d a i r i e s .  Milk w as  found 
to  be a p ro lif ic  source  of the Q fever  organism , 
C o x ie lla  burnetii. Sero log ica l  su rv ey s  show ed  the 
in fec tion  inc idence  in ca tt le  in the L o s  A ngeles  
a r e a  was 15 percen t.  E p idem io log ica l  in v e s t ig a 
t io n s  of the d i s e a s e  in ca t t le  are  being  pursued .

BRUCELLOSIS INVESTIGATIONS
F ie ld  s tu d ie s  of b ru ce l lo s is  in Ind iana  revea led  

th a t  human in fec t ions  occur p r inc ipa lly  in three 
groups:  ( l )  infection  from foods of an im al origin,
(2) occupa t iona l  d i s e a s e  in an im al hand ling  in d u s 
t r ie s ,  and (3) occupa t iona l  d i s e a s e  on l ives tock  
farms. Labora to ry  s tu d ie s  of b ru c e l lo s i s  in F lorida
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have shown th a t  the  ring (ABR) t e s t  on com posite  
milk sam p les  com pares favorably  with the serum 
agglutina tion  t e s t .

CREEPING ERUPTION INVESTIGATIONS
F ie ld  and laboratory in v e s t ig a t io n s  w ere in i t ia ted  

in re sp o n se  to r e q u e s ts  from h e a l th  o f f ic ia ls  in 
the A tlan tic  Seaboard  S ta te s .  A su rvey  of p h y s i 
c ians in the c o a s ta l  a r e a s  of F lo r id a  rev e a le d  more 
than 7,000 c a s e s .  S tud ies  d es ig n ed  to determine 
the source  of in fec tion  and  dev ise  contro l m ea
su res  are being continued .

RABIES INVESTIGATIONS
L aboratory  d ia g n o s is  of rab ie s  te ch n iq u e s  were 

te s te d  and  improved during the year .  Com parative 
s tu d ie s  in d ic a ted  tha t  S e l le r ’s  s ta in  is  supe r io r  
for s ta in in g  brain t i s s u e  f ilm s. T he  m ouse inocu
lation t e s t  was s ta n d ard iz ed  and d is t r ib u ted  to 
public  hea lth  labora to r ies  r eq u e s t in g  i t .  It w as  
found th a t  pen ic i l l in  in d o se s  of 500 u n i t s /m l .  
fa iled  to  a l te r  s ig n i f ic a n t ly  the t i t e r  of s t r e e t  rab ie s  
v irus ,  in d ica t ing  tha t  i t  can be u ti l ized  a s  a decon
taminant in b ac te r ia l ly  decom posed  brain s p e c i 
mens subm itted  for exam ination .

HISTOPLASMOSIS INVESTIGATIONS
S tud ies  have in d ic a ted  th a t  th is  d i s e a s e  i s  not 

a s  rare in an im als  a s  formerly w as  su p p o se d  and 
tha t i t  is  p o ss ib le  th a t  an im als  se rve  a s  re se rv o irs .  
Natural in fec tion  is  found in dogs and  r a t s .  E xper i
m ental infection  in dogs showed e v i d e n c e  of 
sy s tem ic  c l in ic a l  d i s e a s e ,  p rogress ive  pneumonic 
involvement by rad iographic  d iagnos t ic  tech n iq u e s ,  
and sk in  s e n s i t iv i ty  to h is to p la sm o s is  which per
s i s t s  a f te r  recovery .

INSECTICIDES INVESTIGATIONS
A c tiv i t ie s  in th is  f ield  d u r i n g  the y ea r  were 

cen te red  around, but not confined to , in v e s t ig a 
t io n s ,  s tu d ie s ,  and  t e s t s  in se a rch  of improved 
in s e c t ic id e s  for use  in the  control of h ouse  f l ie s ,  
many s tra in s  of which have m an ifes ted  marked 
r e s i s ta n c e  to  DDT.

A number of cand ida te  in s e c t ic id e s  were t e s te d  
w ith  r e sp e c t  to re la t iv e  e f f e c t iv e n e s s ,  tox ic i ty  to 
hum ans, la s t in g  q u a l i t ie s ,  an d  other c h a r a c te r i s t i c s  
o f  importance in an in se c t ic id e  for gene ra l  u s e .  
Some were d isca rd ed  b e c a u s e  house f l ie s  rapidly  
developed  r e s i s ta n c e  to them, o thers  b e c a u s e  the 
h ea l th  hazard  a s s o c ia te d  with the ir  gene ra l  u se  
ap p e ared  insurm ountab le ,  and s t i l l  o thers  b ec a u s e  
they  did not have su f f ic ien t ly  long r e s id u a l  ac t ion .

A t  the end  of the f i s c a l  year ,  an  experim ental 
chem ica l  known a s  c o m p o u n d  497 (now ca lled

die ld r in )  w as ra ted  the m os t  prom ising m ateria l 
t e s t e d .  In f ield  t e s t s ,  d ie ldrin  has  proved more 
e f f e c t iv e  than  DDT, even a g a in s t  n o n re s is ta n t  
f l i e s ,  and a p p e a rs  a l so  to  be e f fec t iv e  a s  a la r
v ic id e .  Labora to ry  t e s t s  show tha t i t  rem ains  a s  
e f fec tive  a g a in s t  m osqu itoes  a s  DDT over a  period 
of 17 w eeks .  Outdoor sp ray  d e p o s i ts  of d ie ldrin  
a t  the ra te  of 100 milligrams per sq u a re  foot have 
rem ained  e f fec tive  a g a in s t  f l ie s  for a  period  of 
over  2 m onths, and there a re  in d ic a t io n s  th a t  con
s id e ra b ly  lower d o se s  may be e f fec t ive .  L ac k  of 
know ledge concerning i t s  tox ic i ty  to  humans has  
p reven ted  the sanction  of th is  m ater ia l  for general 
u s e .  P re lim inary  a p p l ica t io n s  have in d ic a ted  th a t  
d ie ldrin  concen tra tes  are quite tox ic .  On the other 
hand , the d ilu te  em ulsion ap p e a rs  to be reasonab ly  
s a fe  if properly handled.  On the  b a s i s  of current 
inform ation, a  major danger  a s s o c ia te d  w ith  the 
u se  of th is  m ateria l a s  an in se c t ic id e  w ill  concern  
the  spray  operator ra the r  than the occupan t of the 
sp ray e d  house .  It i s  p o s s ib le  tha t  th is  danger can 
be a l le v ia te d  and probable  th a t  proper p recau tions  
may permit i t s  use  in outdoor sp ray ing  opera t ions .

Methoxychlor, the p ,p ’-methoxy ana log  of DDT, 
gave e rra tic  re su l t s  in t e s t s  a g a in s t  house  f l ie s ,  
an d  f l ie s  quickly  deve loped  r e s i s t a n c e  to it  a s  
w ell  a s  to DDT. A com bination of m ethoxychlor 
and  DDT gave much be t te r  r e s u l t s  than e i th e r  
m a te r ia l  s e p a ra te ly ,  and laboratory t e s t s  ind ica te  
th a t  f l ie s  do not develop r e s i s ta n c e  to the mixture 
a s  rapidly  a s  they do to e i th e r  m ater ia l .  However, 
f i e l d  t e s t s  of th is  m a t e r i a l  h ave  not b e e n  
encourag ing .

C hlordan , one of the m a te r ia ls  s tu d ied ,  proved 
e f fec t iv e  in the control of D D T -res is tan t  f l ie s .  
However, i ts  known t o x i c i t y  to  warm-blooded 
an im als  renders  it un su i tab le  for in te rio r  re s id u a l  
sp ray ing  of h o u se s ,  pending further in v e s t ig a t io n s .

Other m a t e r i a l s  t e s te d  inc luded  the fluorine 
an a lo g  of DDT, gamma isom er of b enzene  hexa-  
ch loride ,  and  compound 118 (now ca l le d  aldrin).  
T h e  fluorine ana log  of DDT and  gamma isom er of 
b enzene  hexach lo ride  were found inferior to DDT 
a s  a re s id u a l  for the control of f l ie s .  Aldrin w as 
found effec tive  a g a in s t  D D T -res is tan t  f l ie s ,  but 
i t  cannot be recommended un ti l  more information 
is  av a i la b le  concerning the  hea lth  h az ard  a s s o c i 
a te d  with i t s  u se .

T h e  value of rosin  a s  an a d h e s iv e  for outdoor 
r e s id u a l  sp ray s  w as confirmed through w idesp read  
u t i l iza t io n  in the 1949 opera tional  programs. It  is  
in te re s t in g  tha t  the a d h e s iv e  w as  not e f fec tive
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when used  with m ethoxychlor and  a p p e a r e d  to 
in te r fe re  with  the  ac t ion  of c h l o r d a n ,  but w as  
effec t ive  with d ie ldrin .

In the  sp r ing  of 1949, f ie ld  in v e s t ig a t io n s  were 
in a ugu ra ted  to find out more abou t the  contam i
na t ion  of milk with DDT through th e  u se  of DDT 
r e s id u a l  sp ray  in the control of f l ie s  and other 
i n s e c t s  in dairy  barns .  A s e r i e s  of dairy  barns  in 
the v ic in ity  of Savannah, Ga.,  w as sp rayed ,  us ing  
the s tandard  5 p e rcen t  em ulsion a t  the ra te  of 200 
m illigram s per  square  foot. In one group of barns ,  
no p recau t ions  were taken  to prevent the  sp ray  from 
contam inating  feed  boxes and  w ate r ing  troughs; in 
a se c o n d  group, covers  on feed  boxes  were lowered 
to  p ro tec t  the ins ide  from the sp ray ;  and  in a third 
group, fu ll  p rec au t io n s  were taken  by covering  a l l  
feed ing  and drinking a re a s  with a u x i l ia ry  c lo ths  
before sp ray ing  o p e r a t i o n s  were s t a r t e d .  F e e d  
s to ra g e  a re a s  were not s p r a y e d  a t  any of the 
d a i r i e s .  Sam ples  of milk were c o l le c te d  before and 
a f te r  sp ray ing  in each  dairy and  determ inations 
made of DDT conten t.  T he  r e s u l t s  in d ic a ted  tha t  
the re  w as a  cons iderab le  amount of DDT in the 
milk of an im als  even before the  sp ray  w as app l ied .  
S u b seq u e n t  t e s t s  w ith  com mercial f e e d s  obta ined 
from lo c a l  m arke ts  showed th a t  th e s e  feeds  were

con tam inated  with  DDT, which e x p la in s ,  a t  l e a s t  
in part,  the occurrence of DDT in pretrea tm ent 
milk s a m p le s .  After the s p r a y i n g ,  there w as  a 
marked in c re ase  in the DDT con ten t  of milk from 
b a rn s  where no p recau tions  were ta ken .  T here  w as 
l i t t l e  ind ica t ion  of an in c re a se  in the  DDT conten t 
of milk from barns where the  feed  box cove rs  were 
low ered before sp ray  w as  ap p l ie d  or from those  
barns  where fu ll  p recau t ions  were taken  prior to  
sp ray ing .

A f inal summary of r e s u l t s  o f  in v e s t ig a t io n s  
ca r r ied  on to determine the  e f fec ts  of rou tine  mos
quito  la rv ic id ing  on fish w as  made during the  year.  
At routine d o sa g es  of 0.1 pound per  ac re  ap p l ied  
by hand , DDD, chlordan, and  DDT are  tox ic  to  fish 
and  w ill  reduce s ig n if ic an t ly  the  popula tion  of f ish 
in  sha llow  ponds. At d o sa g e s  of 0 .05  pound per  
a c r e ,  DDT ap p e a rs  to be som ew hat more toxic than 
chlordan or DDD. T h e se  three i n s e c t i c id e s  appear  
to have no s ig n i f ic an t  e ffec t  on the  f i sh  popula tion  
a t  d o sa g es  of 0 .025 pound per  a c re .  T oxaphene  
w a s  found to be very tox ic  to f ish ,  k i l l ing  a t  d os
a g e s  of l e s s  than 1 par t  in 22 m illion .

I t  is  concluded th a t  DDT sp ray  or therm al ae ro 
s o l s  can be app l ied  by a irp lane  a t  an  output of 
0.1 pound per  ac re  without s ig n i f ic a n t  damage to

the  f ish  popula tion  in deep  la rge  bod ies  of w ater .  
In routine hand ap p l ica t ion  for m alaria  la rvae  con 
trol, o i l  so lu t io n s  app l ied  a t  d o sa g e s  of 0 .05  pound 
of  DDT per gallon of so lu t ion  per  ac re  or DDT 
d u s t  a t  a  ra te  of 0.1 pound of DDT per  ac re  are  
g en e ra l ly  recommended.

During the y ea r ,  an en tom olog is t  from Ind ia ,  
w orking under a National I n s t i t u t e s  of H ealth  
f e l lo w sh ip ,  carried  on some fundamental in v e s t i 
ga t ions  on the r e la t io n sh ip s  between the  p h y s ic a l  
s t a t e  and  in s e c t ic id a l  ac tion  of DDT and other 
sy n th e t ic  in s e c t ic id e s  when a p p l ied  to s o l i d  and  
liqu id  s u r fa c e s .F r o m  prelim inary  f ind ings ,  i t  would 
a p p e a r  th a t  on so l id  su r fa c e s  the  h a b i t s  of the 
c ry s ta l  i s  l e s s  important than w hether  or not the 
in s e c t ic id e  has  fully  c ry s ta l l iz e d .  T h e  nature  of 
the  s o lv e n ta s  w ell  a s  the tem perature  and  p h y s ic a l  
d is tu rb a n ce  a f f e c ts  the ra te  of c ry s ta l l iz a t io n .  
F re s h ly  app l ied  so lu t io n s  of DDT ap p e a r  very 
e f fec t iv e ;  but a s  the so lv e n t  ev a p o ra te s ,  there 
se em s to be a t e n d e n c y  for the DDT to de lay  
c ry s ta l l i z a t io n  un t i l  a  sudden  tem pera tu re  change 
or m e chan ica l  d is tu rb a n ce s  induce  rap id  c ry s ta l l i 
z a t io n .  In the  interim, the n o n c ry s ta l l in e  sem i
l iqu id  m a ss  does not ap p e a r  to w e t  the su r face  of 
the  in s e c t  and  e f fe c t iv e n e s s  i s  g rea t ly  reduced . 
A fter  c ry s ta l l i za t io n  is  com plete ,  e f f e c t iv e n e s s  
i s  re s to re d  to a  high le v e l .  On w ate r  su r fa c e s  
(as  u se d  in anophe line  la rv ic id ing) a s im ila r  s i t u a 
t ion  ho lds  excep t  tha t  there i s  an added  fac to r  of 
chem ical or p h y s i c a l  lo s s  of the  DDT i t s e l f .  
Whether th is  i s  sub lim ation ,  chem ica l  re a c t io n ,  or 
som ething e l s e  is  not c lea r ly  e s ta b l i s h e d ,  but the 
natu re  of the  so lv e n t  seem s to  have an important 
e f fec t .  E xposure  to  sun ligh t during s to ra g e  of the 
s to c k  so lu t ion ,  and  d is tu rbance  of the su r fa ce  film 
by wind or ra in  a l s o  were shown to d e c re a s e  its  
e f f e c t iv e n e s s .

TOXICOLOGICAL INVESTIGATIONS
During the yea r  it becam e in c re a s in g ly  appa ren t  

th a t  the  g re a te s t  l im iting fac to r  in the  u se  of newer 
i n s e c t i c id e s  such  a s  die ldrin  w as  the  lack  of know
ledge concern ing  the hea lth  h a z a rd s  and  how to 
com bat them. Accord ing ly ,  s tu d ie s  were in s t ig a ted  
d e s ig n e d  to determine the ex ten t  of the  h az ard  in
vo lved  in the opera tional  use  of such  m a ter ia ls  
and  p rec au t io n s  or p rocedures  th a t  may make the ir  
u s e  s a fe r .  A lso  involved w as an effort  to  d e te c t  
c l in ic a l  symptoms which may be u se d  a s  warnings 
a s  w e ll  a s  a id s  in d i a g n o s i s ,  and  to dev ise  
p o s s ib le  a n t id o te s  or trea tm en ts  for a c c id e n ta l
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po ison ings .
P re l im inary  t e s t s  were conducted  during th is  

yea r  to e v a lu a te  the hazard  a s s o c ia te d  with sp ray 
ing with chlordan the entire  w a l ls  and  ce i l in g s  of 
bedrooms and  other rooms where in fan ts  might be 
ex p o sed  to the vapors  for large portions of the  day.

D ieldrin  w as  p la ce d  under s tudy  la te  in the year ,  
and  in both in s ta n c e s  r e s u l t s  are too preliminary 
for reporting .

RODENTICIDES
T h e  re la t iv e ly  new p r inc ipa l  of po ison ing  r a ts  

by m eans of an t ico a g u la n ts  which r a ts  w ill  con
tinue  to  a c c e p t  over a long p e r i o d  of time was 
in v e s t ig a te d .  Single large d o se s  are re la t iv e ly  
ine ffec t ive  so  th a t  the  m a ter ia ls  are  fa ir ly  sa fe  
a s  rega rds  a c c id e n ta l  p o i s o n i n g  of dom estic  
an im als  or ch ild ren ,  but rep e a te d  sm a ll  d o se s  pro
duce spon taneous  hemorrhage which r e s u l t s  in 
dea th  of r a t s .  In the  c a s e  of dicoumarin, 2 m il l i
grams per  gram of bait  w as  n e c e s s a ry  to k i l l  a l l

t e s t  r a t s  in a 2-week period.  In com parable t e s t s  
w ith  compound 42 (a dicoumarin der iva tive )  a l l  
r a t s  were k i l le d  in l e s s  than 2 w ee k s  a t  a  ra te  of 
0 .2  milligrams per  gram of b a i t  for R . ra ttu s  ( low est  
concen tra t ion  s tud ied) .  In s im u la ted  f ie ld  t e s t s ,  
a l l  of 107 t e s t  N o r w a y  r a t s  were k i l l e d  when 
offered 1.0 milligram of compound 42 per  gram of 
ba i t  for 6 days ,  w hile  14.8 p e rcen t  of them surv ived  
when the b a i t  w as  removed a f te r  the  5th day .

L abora to ry  t e s t s  with caged  wild  Norway ra ts  
in d ic a ted  th a t  1 or 2 w ee k s  a f te r  su rv iv ing  6 m il l i

grams of ANTU per kilogram of body w eigh t ,  some 
degree  of to le rance  to ANTU is  a t ta in e d .  Moreover, 
i t  was found th a t  af te r  1 month many r a ts  re fu sed  
to  a c c e p t  t h e  b a i t  in which ANTU w as  prev iously  
offered .  Corresponding  f ie ld  t e s t s  show ed  ev idence  
of b a i t  r e fu sa l  but not of to le ran ce .

L abo ra to ry  t e s t s  with C a s t r ix  in d ic a ted  th a t  it 
w as  very tox ic  to ra ts  bu t w as  very  poorly a c 
cep ted ,  appa ren tly  due to  an  obvious odor.

LABORATORY SERVICES

Labora to ry  s e rv ic e s  ex tended  the  S ta te s  during 
the  year  inc luded  methodology r e se a rc h ,  re ference  
d ia g n o s is ,  t ra in ing  for laboratory  personne l ,  con
su l ta t io n ,  and  eva lua t ion  of laboratory  perform ance. 
In ea ch  in s ta n c e ,  there w as  adhe rence  to  the  b a s ic  
th e s i s  th a t  i t  is  the p r i n c i p a l  function  of the 
C en te r  to support and  supplem ent labora tory  f a c i l i 
t i e s  and  s e rv ic e s  s u p p l i e d  by S ta te  and  other 
la b o ra to r ie s ,  not to  dup l ica te  or su p p la n t  the ir  
s e rv ic e s .

T h e  eva lua tion  program, which r e c e iv e d  con
s id e ra b le  a t ten t io n  during the year ,  is  not po in ted  
toward s tan d ard iza t io n  but ra the r  toward improve
ment in laboratory  performance by S ta te  and  other 
public  hea l th  lab o ra to r ies .  F in a l  p la n s  for th is  
program in the d ia g n o s is  of a m e b ia s is  were com
p le ted  during the yea r  and  a m ajority  of the S ta te  
labo ra to r ies  have in d ic a ted  a des ire  to p a r t ic ip a te .

In the  sphe re  of labora tory  co n s u l ta t iv e  s e rv ic e s ,  
program rev iew s were com pleted  of 20 S ta te  hea l th  
departm ent and  4 m unicipal hea lth  d e p a r t m e n t  
la b o ra to r ie s .  F igu re  10 por trays  p rog ress  in th is  
a c t iv i ty  thus  far.

Methodology re se a rc h  involves the eva lua tion  
and  improvement of ex is t in g  laboratory te chn iques  
and the d e v e l o p m e n t  of new ones  if  the need

e x i s t s .  The goal i s  not to promote s tandard iza t ion  
to  the point where a l l  labo ra to r ies  observe  id e n t i 
ca l  p r a c t ic e s ,  but to make a v a i la b le  the  l a t e s t  
ev a lu a t io n  of a l l  ev idence  bear ing  on ea ch  pro
cedu re ,  and  to d is sem in a te  th is  ev idence  through 
t ra in ing  co u rse s ,  dem ons tra t ions ,  and  s c ie n t i f ic  
pu b l ic a t io n s .

R e fe ren ce  d iagnos t ic  s e rv ic e s  were provided 
during 1949 in p a ra s i to logy ,  v irus  r i c k e t t s i a ,  s e 
ro logy, en ter ic  b a c t e r i o l o g y ,  m ycology, tube r 
c u lo s i s ,  and  in cer ta in  other f ie ld s .  T he  aim in 
th i s  se rv ic e  is  not to provide routine  d iagnos t ic  
s e rv ic e s  which can be su pp lied  by labora to r ies  
and  in s t i tu t io n s  within the S ta te s ,  but to  he lp  these  
la b o ra to r ie s  with pa r t icu la r ly  d if f icu lt  spec im ens  
an d  to e n c o u r a g e  them to ex ten d  th e ir  f ie ld  of 
cove rage .  I t  is  a n t ic ip a te d  th a t  a s  improved meth
ods  and  techn iques  are  deve loped  and  p a s s e d  on 
to  S ta te  la b o ra to r ies ,  they w il l  not only be ab le  
to hand le  the bulk of re fe r ra ls ,  b u t  a l s o  w ill  provide 
t ra in ing  and  gu idance  th a t  w il l  r a i s e  the le v e l  of 
labo ra to r ies  with in  the  re sp e c t iv e  S ta te s .

In develop ing  and  conducting tra in ing  cou rses  
for la b o ra to r ie s ,  em phasis  is  p la c e d  on laboratory  
d ia g n o s is .  T he  length and  con ten t  of co u r se s  vary 
w ith  the s u b je c t  m atter  covered and  the category
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FIGURE 10

PROGRAM REVIEWS AND LABORATORY SURVEYS 
COMPLETED DURING FY . 1949

P R IO R  TO  F.Y. 1 9 4 9

Q  C IT Y  C O M P L E T E D  D U R IN G  F.Y. 1 9 4 9

P77 7 1  S T A T E  C O M P LE T E D  P R IO R  TO  F.Y. 1 9 4 9

E S S  S T A T E  C O M P LE T E D  D U R IN G  F.Y. 1 9 4 9

E S S  S T A T E  C O M P L E T E D  P R IO R  TO  F.Y. 1 9 4 9  A N D  
R E P E A T E D  D U R IN G  F .Y . 1 9 4 9

F E D E R A L  S E C U R IT Y  A G E N C Y P U B L IC  H E A L T H  S E R V IC E C O M M U N IC A B L E  D IS E A S E  C E N T E R A T L A N T A ,  G A. JA N U A R Y  1 9 5 0

of t r a in e e s  enro lled .  During the yea r  the length  of 
c o u r s e s  var ied  from 1 to 6 w eeks  and the  le v e l  of 
t r a in e e s  from labora tory  d irec tors  to  labora tory  
te c h n ic ia n s .  P re fe re n ce  in p ro c e s s in g  enrollm ent 
ap p l ic a t io n s  i s  given to t ra in e e s  from S ta te  and 
lo c a l  public  hea lth  lab o ra to r ies .  S ix  co u rse s  for 
labora tory  d irec tors  were g iven during the  yea r  
with an aggregate  enrollment of 123, rep re se n t in g  
a l l  s e c t io n s  of the country. A to ta l  of 179 tra in ees  
a t te n d e d  12 “ long c o u r s e s ”  in the  s e v e r a l  f ie ld s .  
Inc luded  among tra in e e s  w ere  re p re s e n ta t iv e s  from 
25 foreign countries  and  from 109 S tate  or loca l  
h e a l th  o rg a n iz a t io n s .  T ab le  9 sum m arizes  the 
major a c t iv i t i e s  in laboratory  t ra in ing  during 1949.

T he  ex tens ion  se rv ic e  made sh ip m en ts  of s p e c i 
m ens of p a ra s i to lo g ic a l  m a ter ia l  and  p ic to r ia l  keys 
and  char ts  of entom ological m a ter ia l  to 300 labo
ra to r ie s  ea ch  month. Among labo ra to r ies  rec e iv 
ing th e s e  sh ipm ents  were 172 S ta te  a n d /o r  local  
hea lth  departm ent labo ra to r ies .  T a b le  10 in d ic a te s  
the volume and d is t r ibu t ion  of sh ipm ents  by the 
ex ten s io n  s e rv ic e .

METHODOLOGY RESEARCH
Parasito logy, ( l )  A s im ple  bulk f ixa t ion  te ch n i

que for fe c a l  m ateria l has  been deve loped .  When

sp e c im en s  are  s t i r r e d  into po lyvinyl a lco h o l  (PVA) 
f ix a t iv e  in a  v ia l ,  t rophozo i tes  are  fixed and  can 
be sh ip p ed  very  e a s i ly ,  w ithout dam age. I t  i s  thus  
p o s s ib le  to  p rese rv e  m a ter ia l  from d ia rrhea  p a t ie n ts  
for la te r  m ic roscop ica l  d ia g n o s is  in labora to r ies  
lo ca ted  a cons iderab le  d is ta n c e  from the p a t ien t .
(2) T riton  X-30, added  to  G iem sa’s  s t a in ,  does not

in te rfere  with  s ta in in g  of other p a r a s i t e s .  The 
inc lu s ion  of th is  d e tergen t r e s u l t s  in ex c e l len t ly  
s t a in e d  blood c e l l s ,  hem o flag e l la te s ,  an d  m icro
f i la r ia .  B r i l l ian t  s t a in s  can be ob ta ined  even  from 
blood sm e ars  s e v e ra l  w eeks  old. (3) It ha s  been 
found th a t  Trypanosom a cru z i  w il l  remain v iab le  
in whole an im al blood for s e v e ra l  d a y s .  F o r  d iag
n o s t ic  pu rp o ses ,  i t  seem s p r a c t i c a b l e  to mail 
whole blood sp e c im e n s  over a co n s id e rab le  d i s 
ta n ce  to d ia g n o s t ic  labo ra to r ies .  (4) In tens ive  
s tudy  and com parison of m ethods for the d iagnos is  
of am e b ia s is  were in i t ia ted .  S tu d ie s  and  su rveys  
were  conducted  in the f ie ld  in the A t la n ta  a rea  
an d  with re ference  d ia g n o s is  sp e c im e n s ,  to ev a lu 
ate te s t-pe r fo rm ance .  (5) R e fe rence  d ia g n o s t ic  s e r 
v ic e s  for se ro lo g ic a l  t e s t s  for p a r a s i t i c  d i s e a s e s  
a re  now a v a i la b le  a t  the C en te r .  T h e  para s i to logy  
labora tory  p repares  and  deve lops  a n t ig e n s  to  de tec t
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s i s t a n c e  a s  a fac tor  in d iphtheria  immunity and  are 
a  p h ase  of m ethodology r e se a rc h ,  s in c e  the r e s u l t s  
w ill  determine d iag n o s t ic  p rocedu res  to som e ex ten t .
(2) Study of the in vitro  v iru lence  t e s t  for C. diph- 
th e ria e  w as  continued, with s p e c ia l  em phasis  on 
the fac to rs  respons ib le  for f a ls e ly  neg a t iv e  re su l t s  
given by m inim us type s t r a in s .  The d a ta  obta ined  
from con tinua t ions  of the com parative t e s t s  of 
m edia for the iso la t ion  of C. d iph theriae  were sub
m itted  for s t a t i s t i c a l  a n a ly s i s .  (3) C u l tu re s  of 
m ycobac te r ia  d e s ic c a te d  for 17 y e a rs  were r e a c t i 
vated ,  and for the m ost  par t  seem ed  to have 
re ta in ed  the ir  original c h a r a c te r i s t i c s .  (4) A com
para t ive  study of p la t ing  m edia  for the iso la t io n  of 
d iph the r ia  b ac i l l i  w as com pleted .  The b e s t  p rac 
t ic e  for de tec tion  of these  o rganism s shou ld  include 
the u se  of te l lu r i te  media.

Serology: (1) The known se ro lo g ica l  t e s t s  for 
human b ru c e l lo s is  are extrem ely  var iab le  in s p e c 
if ic i ty  and s e n s i t iv i ty  when u se d  by d iffe ren t 
la b o ra to r ies .  T h ere  are two p r inc ipa l  p rocedures  
for th e se  t e s t s ,  the tube agg lu tina tion  t e s t  and the 

bac te r ia l  r e s i s t a n c e  to  C orynebacterium  d iph theriae  s l id e  agglu tina tion  t e s t .  During the p a s t  y ea r  all
and began s tu d i e s  on complement f ixation  in re la -  the p h y s ic a l  com ponents of the tube t e s t  have
tion to  a n t id ip h th e r ia l  immunity. T h e s e  s tu d ie s  are  been  rev iew ed and eva lua ted .  S e lec tion  of optimal
part of a long-term eva lua tion  of an t iendo tox ic  re -  co n d i t io n s  w as followed by t r ia l  of the th ree  b e s t

T ab le  9

LABORATORY TRAINING COURSES 
FISCAL YEAR 1949

Length o f  
Course-Weeks Type o f  Course

Number
A ttending

Number o f
S ta te s
Represented*

2 L a b o r a t o r y  D i a g n o s i s  o f  P a r a s i t i c  D i s e a s e s  
( f o r  L a b o r a to r y  D i r e c t o r s )

36 CO

6 L a b o r a t o r y  D i a g n o s i s  o f  P a r a s i t i c  D i s e a s e s 67 30

4 L a b o r a t o r y  D i a g n o s i s  o f  T u b e r c u l o s i s  
( f o r  D i r e c t o r s )

45 28

4 L a b o r a t o r y  D i a g n o s i s  o f  T u b e r c u l o s i s 38 18

2 L a b o r a t o r y  D i a g n o s i s  o f  I n f l u e n z a 4 4

2 L a b o r a t o r y  D i a g n o s i s  o f  B a c t e r i a l  D i s e a s e s  
( f o r  D i r e c t o r s )

16 10

2 L a b o r a t o r y  D i a g n o s i s  o f  B a c t e r i a l  D i s e a s e s  
( P a r t  2)

14 11

4 L a b o r a t o r y  D i a g n o s i s  o f  B a c t e r i a l  D i s e a s e s  
( E n t e r i c  B a c t e r i o l o g y )

7 3

1 L a b o r a t o r y  D i a g n o s i s  o f  M y co t ic  D i s e a s e s  
( f o r  D i r e c t o r s )

26 14

4 L a b o r a to r y  D i a g n o s i s  o f  M y c o t ic  D i s e a s e s 22 17

6 R i c k e t t s i a l  s e r o l o g y 14 6

1 L a b o r a t o r y  D i a g n o s i s  o f  R a b ie s
( c o n d u c t e d  by V e t e r i n a r y  P u b l i c  H e a l t h  S e r v i c e s )

21 14

‘ S t u d e n t s  f rom  V e t e r a n s  A d m i n i s t r a t i o n  H o s p i t a l s ,  U. S. M arine  H o s p i t a l s ,  Army and Navy l a b o 
r a t o r i e s ,  and n o n p r o f i t  g e n e r a l  h o s p i t a l  l a b o r a t o r i e s  a t t e n d e d  many o f  t h e s e  c o u r s e s .
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am eb ia s is ,  t r ic h in o s is ,  and  e c h in o c o c c o s is .
Virus and Rickettsia: (1) S tud ies  were made to 

determine the  inc idence  of N ew ca s t le  d i s e a s e  v irus 
among humans and  fowls .  T here  are  many an im als  
which show “ norm al”  n e u t r a l i z a t i o n  a c t iv i ty  
a g a in s t  th i s  v irus; th is  a c t iv i ty  is  a s s o c ia te d  with 
a therm olabile  f raction  of serum, while s p e c i f ic  
an t ib o d ie s  for the v irus a re  the rm ostab i le  when 
exposed  a t  56°C . for 30 m inu tes .  (2) I t  w as  found 
tha t s u b c u t a n e o u s  in jec t io n  of E a s te rn  equine 
e n c e p h a l o m y e l i t i s  v irus  (E .E .E . )  into ho rses  
resu lted  in dem onstrab le  viremia for not longer 
than 60 hours a f te r  a brief  i n c u b a t i o n  period.  
(3) P e n ic i l l in  and  strep tom ycin  exer t  no  d e te c t 
ab le  e f fec t  upon an tibody  serum or E .E . E .  v irus  
in t i s s u e s .  T h e s e  a n t ib io t i c s  can be u sed  sa fe ly  
to prevent bac te r ia l  in te rfe rence  during s tu d ie s  
with th is  v iru s .  (4) In horse  s e ra ,  neu tra l iza t ion  
an t ibod ie s  a g a in s t  E .E . E .  d im in ished  5-10 fold 
during refrige ra tion -s to rage .

Bacteriology (Diphtheria): (1) The d iph ther ia  
laboratory continued s tu d ie s  in an im als  on an t i-



T ab le  10

DISTRIBUTION OF EXTENSION SERVICE MATERIALS 
FISCAL YEAR 1949

L o c a t i o n
S t a t e  P u b l i c  
H e a l t h  L a b o r a t o r i e s

C o u n t y  a n d / o r  
C i t y  L a b o r a t o r i e s

V e t e r a n s
A d m i n i s t r a t i o n
H o s p i t a l s

Other
H o sp ita ls

O t h e r
A g e n c i e s

Alab  ama 1 _ _ 1 _
' A r i z o n a 3 - i _ _

Ar k a n s a  s 1 i _ _

C a l i f o r n i a 2 23 7 3 i
Co l o r  ado 3 - - 1 2
C o n n e c t  i c u t 1 1 1 4 _

De 1 aw a r e 1 1 - —

D i s t r i c t  o f  C o l u m bi a 1 - - - 2
F l o r  i d a 2 - 2 _ _

Ge o rg  i  a 1 5 - — 4
I d a h o 1 1 - — _

111 i n o i s 5 2 2 - 1
I n d i a n a 1 - 2 - I
Iowa 1 - 2 — _

Kans as 1 - 3 _ _

K e n t u c k y 1 - 1 - -

Lo u i  s i ana 6 - 2 2 -

Ma i n e 1 - - - -

M a r y l a n d 1 1 2 1 —

M a s s a c h u s e t t s 1 2 3 4 1
M i c h i g a n 5 - 1 2 _

Mi nne s o t  a 1 - 1 - —

M i s s i s s i p p i 1 3 1 1 1
M i s s o u r  i 3 1 3 - 1
Mont ana 1 - 1 _ —
N e b r a s k  a 1 - 1 _

!Ve v a d a 1 - - - -

New H a m p s h i r e 1 - - - -

New J e r s e y 1 - - 1 -

New Me xi c o 1 - 2 _ _

N-e w York 2 4 5 2 _

N o r t h  C a r o l i n a 1 1 2 _ _

N o r t h  D a k o t a 2 - _ _

Ohi  o 1 - 3 _ 1
Ok 1ahoma 3 - 1 _ —

Or e gon 15 - 1 1 1
P e n n s y l v a n i a 1 - 6 1 -

Rhode I s 1 and 1 - - - _

S o u t h  C a r o l i n a 1 - 2 1 2
S o u t h  D a k o t a 1 - _ — 1
Te nne s s ee 6 1 3 - 1
Te x as 19 - 3
Ut ah 1 - 1 —

Vermont 1 - 1 - -

V i r g  i n i  a 1 1 2 2 -

W a s h i n g t o n 1 8 2 3 3
West  V i r g i n i a 1 - 1 _ _  '
Wi s c o n s  i  n 1 1 1 - —

Wy om i ng 1 - - - -

A l a s k a - - - - 1
Ca n ad a - - - - 4
Hawai  i -- -  i _ - 2
P u e r t o  R i c o - - 1 - -

T o t a l s I l l 55 74 30 30
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known an tigen  s t r a in s .  No s ig n i f ic a n t  d if fe rences  
in d ia g n o s t ic  value could be found when these  an t i 
gens were compared. (2) From comparative s tu d ie s  
of complement fixation te ch n iq u e s ,  i t  was concluded 
tha t  ne i the r  the Kolmer ic e  box f ixation nor the 
B engston  w ater  bath f ixat ion  w as uniformly superio r  
to the o ther.  Approximately the sam e sp e c i f ic i ty  
w as observed; some s e ra  gave be t te r  r e s u l t s  with 
one techn ique  and o th e rs  with a  d ifferent.

E nteric B a cter io lo g y : (1) D eta iled  s tu d ie s  on 
c h a ra c te r is t ic s  of co l le c te d  cu l tu re s  have resu l ted  
in def in i t ion  of Mimeae — a  troublesom e group of 
bac te r ia  which h av e  c a u s e d  fa lse  laboratory  d iag 
n o ses  on s e v e ra l  o c c a s io n s .  (2) The in te r re la t io n 
sh ips  of S h ig e lla  s p e c i e s ,  paraco lons ,  and some 
“ 0 ”  groups of E sc h e r ic h ia  co li were s tud ied  
se ro log ica lly .  (3) In co l laborat ion  with the  Ameri
can P u b l ic  H ealth  A sso c ia t io n  Subcommittee for 
Enteric  B acte r iophage  Typing, ’p hages  for S a l
m onella  typ h o sa  have been  co l lec ted  and s ta n d 
ardized. S e le c te d  la b o ra to r ie s  in the United  S ta te s  
were furn ished  ’p hages  and d irec t ions  for the ir  
use.

M ycology: (1) Soil sam p les  and roden ts  were 
co l lec ted  in T e n n e s s e e  in search  of extrahuman 
sou rces  of H isto p la sm a  capsulatum . S tud ies  were 
made on co l lec t io n ,  s to rag e ,  and culture  te c h 
niques in an effort  to enhance  the e f f ic iency  of 
p resent m ethods for iso la t ion  of th is  fungus.  T h u s  
far, H istop la sm a  h a s  not been recovered  from th e s e  
m ater ia ls .  (2) A supply  of h is top lasm in  h a s  been 
produced and s ta n d a rd iz ed .  The s k in - te s t  an tigen  
is ava ilab le ,  and com plem ent f ixation t e s t  antigen 
has been su pp lied  for u se  in the serology labora
tories .  A B la s to m y c e s  v ac c in e  has been made and 
coccidio id in  w ill  be m ade ava i lab le  a s  soon  a s  i t  
has been s tandard ized .

T u b ercu lo sis: (1) A s tra in  of tuberc le  b a c i l lu s ,  
growth of which w as  markedly enhanced  by s t rep to 
mycin added to  the cu l tu re  m edia, w as  i so la te d  
from the sputum of a p a t ie n t  under trea tm en t with 
streptomycin. (2) The s l id e -cu l tu re  techn ique  w as 
developed for u se  in the t e s t  for s trep tom ycin  
s ens i t iv i ty .  (3) F re e  fa tty  a c id s  in m edia  inpair  
the growth of tuberc le  b a c i l l i .  Nearly  tw ice  a s  
much of th e se  a c id s  w as  found in m edia  prepared 
by autoe laving a t  100° C. a s  in in s p i s s a t e d  media 
prepared a t  85° C. (4) The usua l  m ethods of con
centration and exam ination  of s ta in e d  sm e ars  of 
sputum from tu b e rc u lo s is  p a t ie n t s  gave fewer p o s i 
tive f ind ings than were ob ta ined  from simple 
examination of s ta in e d  sm e ars  of s e le c te d  parti -

889127 0 - 5 0 - 5
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O rg a n ism s  o f T r ib e  M im eae from  s o l id  m e d ia . C o c -  
c o id  a n d  d ip lo c o c c o id  fo rm s p re d o m in a te .

'r ^ 0 § (

O rg a n ism s  o f  T r ib e  M im eae  from  liq u id  m e d ia . 
P le o m o rp h ic  ro d s  a n d  f i la m e n to u s  fo rm s are  f r e 
q u e n tly  fo u n d  m ix ed  w ith  d ip lo c o c c i .

c l e s  from sim ilar  sp e c im en s .  R e s u l t s  from the 
u se  of th i s  techn ique  compare favorably  with 
r e s u l t s  from the u se  of egg m edia .  (5) T h e  tox ic ity  
of the u su a l  sputum d ig e s ta n ts  for tuberc le  b ac i l l i  
w as  ev a lu a te d .  D ig es tan ts  s tu d ied ,  l i s te d  in order 
of in c re as in g  tox ic ity ,  are sodium hydroxide, 
oxa l ic  ac id ,  su lfuric  ac id ,  and hydrochloric  acid .
(6) I t  w as  conc luded  th a t  the routine  u se  of mice 
for v iru le n ce  t e s t s  ca n n o t  be recommended a t  
p re se n t ,  although the procedure can be of some 
p rac t ica l  va lue .

REFERENCE DIAGNOSIS
P a ra s ito lo g y : During the year ,  34 ,000 spec im ens  

were rec  e ived , inc lud ing  32,000 arthropods from
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Various s o u rc e s .  Of 1,832 p a ra s i to lo g ic a l  sp e c i 
mens r e c e iv e d ,  abou t 65 p e rc en t  w ere from State 
and lo c a l  hea lth  lab o ra to r ies .  In exam ining  some
29.000 blood sm ears  from m alaria  su rv ey s ,  4 p o s i 
t iv e s  were d e te c te d .  T h e s e  4 p o s i t iv e s  were among
20.000 s l i d e s  subm itted  from South C a ro l in a .  In one 
co l lec t io n  of m alaria  s l i d e s  from the Dominican 
R epub lic ,  300 of 500 were found p o s i t iv e .

Virus and Rickettsia: (1) N e w c a s t le  d i s e a s e  
v irus  w as  not recovered  from c l in ic a l  m a ter ia ls  
subm itted  from human c a s e s .  (2) E a s te r n  equine 
encepha lom ye li t i s  v iru s  an t ib o d ie s  were found in

21 birds and 2 skunks from G eorg ia ; 2 wild  birds 
from L o u is ia n a ;  and 1 wild bird from M is s is s ip p i .
(3) Western equine encepha lom ye li t i s  an t ib o d ie s  
were found in 3 b irds from G eorg ia  and in 1 ch icken  
from M is s is s ip p i .  (4) M yositis  v irus  has  been 
recovered  from human so u rce s  in A labam a and in 
T e n n e s s e e .  F e c e s  iso la t ion  w as  p o s i t iv e  in one 
of s e v en  sp e c im en s ,  while a l l  of f ive th roa t  w ash 
ings y ie lded  v iru s .  T ab le  11 rec o rd s  in more de ta i l  
t e s t s  performed on human s e ra  for v iru s  an t ibod ie s  
during the year.

Serology: Some 39,000 sp e c im e n s  were rec e iv e d  
during the year ,  primarily from coopera tive  su rveys  
and s tu d ie s .  S trep tococcus  typ ing  s e r a  were d i s 
t r ibu ted  to  32 labora to r ies  in the United  S ta te s ,  
each  s e t  con ta in ing  grouping s e r a  A, B, C, D, G, 
and sp e c i f ic  typ ing  serum for 33 group A types .

(1) H ost  p reference t e s t s  were run on 17,000 
sp e c im en s  from m a lar ia  contro l c o l le c t io n s .  Of the 
to ta l ,  0 .8  p e rc en t  re a c te d  with human antiserum , 
45 p e rc en t  reac ted  with equine an t iserum , 24 per
cen t  with bovine ,  8 p e rc e n t  with po rc ine ,  and 1 
p e rc e n t  with av ian .  (2) From r ic k e t t s i a l  comple
m ent f ixation se ro logy  t e s t s ,  i t  w as found th a t  
112 of 639 human spec im ens  were p o s i t iv e  for 
murine typhus; 33 of 638 were p o s i t iv e  for Rocky 
Mountain sp o t ted  fever.  (3) In com plem ent f ixation 
t e s t s ,  10 percen t of 18,900 roden t s e r a  show ed 
e v id en c e  of murine typhus .  (4) Lygranum antigen 
w as  u se d  to  t e s t  for ev idence  of the lymphogranu- 
lo m a -p s i t ta c o s is  group of pa thogens  in 89 se ra ;  6

of th e s e  were p o s i t iv e .  (5) T he  he te roph ile  an t i
body determ ina tion  w as  p o s i t iv e  in 13 of 83 se ra  
subm itted .  (6) R outine  com plem ent f ixation  t e s t s  
for p a ra s i t ic  d i s e a s e s  have been e s ta b l i s h e d  and 
th is  ac t iv i ty  transfe rred  from the N ationa l  In s t i 
tu te s  of H ea lth  to  the C en te r .  During the la s t  
quarte r  of the year ,  172 of 701 s e ra  were p o s i t iv e  
for a m e b ia s is ,  15 of 88 for t r ic h in o s is ,  and 5 of 
34 for e c h in o c o c c o s is .  (7) L e p to s p i r a  an t ib o d ie s  
were d e tec ted  in 8 of 229 human se ra ,  3 of 8 dog 
s e ra ,  and 0 of 20, r a t  se ra .

Enteric Bacteriology: More than 3,600 items 
were inc luded  in s e rv ic e s  rendered 46 S ta te s ,  
D is t r ic t  of Columbia, A lask a ,  P u e r to  R ico ,  and 11 
foreign coun tr ies .

(1) Of 2 ,250 cu l tu re s  subm itted  for iden t if ica t ion ,  
there  were 502 S h ig e lla  spp . ,  997 Sa lm o n ella  spp . ,  
and 1,130 p ara co lo n s .  (2) B ac te r iophage  typing was 
performed with 143 typhoid cu l tu res  rece ived .
(3) New Sa lm onella  types  were found three times 
and th e s e  new  i s o l a te s  d e s ig n a te d  S. c o rv a llis , S. 
Colorado, and S. a llanda le . (4) Of pa r t icu la r  inter
e s t  w as  the recognit ion  of a cu l tu re  iso la te d  in a 
c lo ac a l  sw ab  from a  hen a s  S. ty p h o sa  (type E). 
T h i s  i s  the f i rs t  recorded  in s ta n c e  of the iso la t ion  
of the typhoid b a c i l lu s  from an im als  in the United 
S ta te s ,  and the second  report of i ts  p re se n c e  in 
fowl.

Mycology: S erv ice s ,  involving 3,300 i tem s, were 
furnished 37 S ta te s ,  D is tr ic t  of Colum bia ,  A laska ,  
the  P h i l ip p in e s ,  C anada ,  and A u s tra l ia .

(1) C u ltu re s  or sp e c im e n s  subm itted  for d iagnos is  
inc luded  126 pa th o g en s ,  56 of  which were Candida  
a lb ica n s, 42 M icrosporum  s p p . ,  and 12 Trichophyton  
spp .  (2) In the cou rse  of th is  s e rv ic e ,  the f i rs t  i so 
la t io n s  of B la s to m y c e s  d erm a titid is  in G eorg ia  were 
made and the seven th  known c a s e  of P hialophora  
verrucosa  in fec tion  w as  d iagnosed .

Tuberculosis: Routine  d ia g n o s t ic  spec im ens  of 
sputum, g a s t r i c  and body f lu ids  to ta le d  2,773 
sp e c im en s ,  p r inc ipa lly  from S ou theas te rn  S ta te s .  
C u l tu re s  for typ ing  were subm itted  by 11 S ta te s  and 
A la s k a .  Streptomycin s e n s i t iv i ty  t e s t in g  w as  per
formed on 1,545 cu l tu re s  from se v en  S ta te s .

FIELD TRAINING ACTIVITIES

In tra in ing ,  a s  in m os t  C en te r  a c t iv i t i e s ,  empha- l ie  hea lth  p e rsonne l  concerned  with the contro l of
s i s  i s  p la ce d  upon rendering  a s s i s t a n c e  to  and communicable d i s e a s e s .  T ype of t ra in ing  offered,
cooperating  with S tate  and lo c a l  hea lth  depar tm en ts  f ie ld s  covered, and methods em ployed are deter-
in deve lop ing  and improving the  te c h n iq u e s  of pub- mined on the b a s i s  of n e e d s  of t r a in e e s  se rved .
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T ab le  11

HUMAN SERA TESTED FOR VIRUS ANTIBODIES 

I . Complement F ix a tio n  T est

V irus-A ntigen

L. C.Iti.* MUMPS E. E. E.** W. E. E.***

Source o f  
Specimen

No. o f  
Sera

No.
P o s it iv e

No. o f  
Sera

No.
P o s it iv e

No. o f  
Sera

No.
P o s it iv e

No. o f  
Sera

No.
P o s it iv e

Al abama 7 0 1 1 - - - -

A ri  zona 1 0 - - - - - -

C o lo ra d o 5 1 - - - - —

C o n n e c t i  c u t 9 0 4 2 1 0 — -

G e o rg ia 5 4 6 4 - - -

Kansas 1 0 - - - - - —

L o u i s i  ana 2 1 5 5 1 0 - —

M aryland 1 0 - - - - —

M i s s i s s i p p i 2 0 - - - - — *“

M is s o u r i 3 1 - - - - “

PennsyJ  v a n ia 3 0 3 3 - - -

S o u th  D ako ta - - - - 2 0 4 0

T e n n e ssee 1 0 - - - - “

V i r g i n i a 6 1 - - - - ____: ---------------1
II. Neutralization Tests

V i r u s

L.C .M. E.E. E. W.I: . e . S t  . L o u is

S o u rce  o f  
Spec im ens

No. o f  
S e r a

No.
P o s i t i v e

No. o f  
S e r a

No.
P o s i t i v e

No. o f  
S e r a

No.
P o s i t i v e

No. o f  
S e r a

No.
P o s i t i v e

Al abama _ 28 0 8 0 4 0

A riz o n a - - - - 4 0 3 0

A rk an sas _ — - - 8 0 9 0

Col o ra d o 2 0 - - 12 2 13 1

1 0 10 0 1 0 1 0

F1 o r i d a _ — 2 0 2 0 2 0

G e o rg ia 2 0 13 0 2 0 1 0

In d i a n a _ - 2 0 2 0 2 0

_ - - - L 15 1 16 0

L o u i s i a n a __ - 38 2 22 0 7 0

M aryland 1 0 1 0 - - - —

Miss i s s i p p i _ - 9 0 5 0 4 0

M i s s o u r i 3 0 _ - 1 0 1 0

Ohio — - - - 1 0 - -

Oklahoma __ - 1 0 2 0 3 0

S o u th  D ako ta _ - - - 13 5 10 2

T e n n e ssee _ 52 0 20 0 20 1

V i r g i n i a 5 1 (? ) 8 2 - - “

‘ Lym phocy t ic  c h o r i o m e n i n g i t i s  
“ E a s t e r n  e q u in e  e n c e p h a l o m y e l i t i s  

***W este rn  e q u in e  e n c e p h a l o m y e l i t i s
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T hree m ethods of lend ing  a s s i s t a n c e  to S ta te s  
found productive during 1948-49 were: (1) the 
operation  of reg iona l  tra in ing c e n te rs ;  (2) the 
a s s ig n m e n t  of exper ienced  tra in ing  o fficers  to 
S tate hea l th  departm ents  to  a s s i s t  in tra in ing  
a c t iv i t i e s ,  notably the operation  of S ta te  tra in ing  
ce n te rs ;  and (3) the de ta i l in g  of train ing officers 
for shor t  per iods  of time to  conduct d e c en t ra l iz ed  
tra in ing , usua lly  sp e c ia l iz e d  cou rses  in various 
f ie lds  of public h ea l th .  P ro g ress  a l s o  w as  made 
during the year in coord ina ting  C en te r  tra in ing  
a c t iv i t i e s  with academ ic t ra in ing  in u n iv e rs i t ie s  
and s c h o o ls  of public hea lth .

The following f ield  tra in ing  ce n te rs  were opera ted  
-during the f is c a l  year  1949: Albany, A tlan ta ,  
Columbus, and Savannah, Ga.; C inc inna t i ,  Ohio; 
Denver, Colo.; Topeka , K an s . ;  and Troy, N. Y. 
New ce n te rs  were e s ta b l i sh e d  during the year a t  
Amherst,  M ass . ,  and P i t tsbu rgh ,  P a .  T h e s e  train
ing c e n te rs ,  other than the one a t  P i t tsb u rg h  which 
w as in p ro c e s s  of e s tab l ish m e n t  in conjunction  with 
the new School of P u b lic  H ealth  at the U niversity  
of P i t tsb u rg h ,  were u t i l ize d  during 1949 primarily 
for f ie ld  tra in ing  in the var ious  a s p e c t s  of environ
m ental sa n i ta t io n .  More than 900 tra in ees  from all  
s e c t io n s  of the United  S ta te s  a t ten d e d  one or more 
of the s e v e ra l  types  of train ing co u rse s  offered a t  
th e s e  reg iona l  ce n te rs ,  including: co u rse s  for milk 
and food s a n i ta t io n  personne l,  graduate  san i ta ry  
en g in ee rs ,  graduate s a n i ta r ia n s ,  s a n i ta r ia n s  (non
p ro fess iona l) ,  graduate public hea l th  educato rs ,  
and s tream  pollution control pe rsonne l .  The h ea d 
quar te rs  in A tlan ta  conducted  c o u rse s  for rodent 
and in s e c t  control personne l and in housing  s a n i
ta tion  tech n iq u e s .

In addition to c o u rse s  offered through reg ional 
f ield  tra in ing  c e n te rs  and a t  headquar te rs  in 
A tlan ta ,  C en te r  tra in ing  personne l pa r t ic ip a ted  in 
a program of dec en tra l iz ed  tra in ing  which em braced 
c o u r s e s  in rodent control a t  Arlington, Va.; 
Chicago , 111.; K an sa s  C ity ,  Mo.; i n s e c t  and rodent 
contro l a t  U niversi ty  of Michigan, Ann Arbor, Mich.; 
and T ulane U nivers i ty ,  New O rleans ,  L a . ;  and in 
fly control a t  C ha r les ton ,  W. Va.

During the year ,  exper ienced  t ra in ing  off icers  in 
the ca te g o r ie s  of h ea l th  officer ,  hea lth  educat ion ,  
environm ental s a n i ta t io n ,  and c le r ic a l  tra in ing  
were a s s ig n e d  to New York S ta te ,  North Carolina ,  
and South C aro l ina .  C en te r  personne l a s s i s t e d  with 
tra in ing  at S tate  f ield  tra in ing  ce n te rs  in F lo r ida ,  
L o u is ia n a ,  and T e x a s ,  par t icu la rly  in environ
m ental sa n i ta t io n  c o u rse s .

F igu re  11 show s the  loca tion  and d is t r ibu t ion  of 
P u b l ic  H ealth  S erv ice  and S tate  t ra in ing  c e n te rs .

The tra in ing  officer  a s s ig n ed  to North C aro l ina  
jo ined  the new ly-c rea ted  depar tm en t of f ield  train
ing in the U niversity  of North C aro l ina  School of 
P ub lic  H ealth  and is  coopera ting  in the work of 
th a t  unit. The officer  a s s ig n e d  to South C aro l ina  
expended  much effort  during the yea r  in carrying 
on tra in ing  for c le r ica l  personne l of the S ta te  
hea lth  departm ent in the proper u t i l iza t io n  of pub
l ic  hea lth  rec o rd s .  A s s i s t a n c e  in th i s  f ield  a l so  
w as  provided K a n sa s  and Oregon during 1949.

C en te r  tra in ing  personne l a s s ig n e d  to New York 
S ta te ,  c o n s is t in g  of a medical officer, public  hea lth  
educato r ,  and sa n i ta ry  eng ineer ,  worked with the 
Office of P ro fe s s io n a l  T ra in in g  in th a t  S ta te  in 
deve lop ing  and d irec t in g  f ie ld  tra in ing  a c t iv i t ie s .

The Rocky Mountain T ra in ing  C en te r ,  Denver, 
Colo .,  opera ted  during the year  from in s ta l l a t io n s  
on the cam pus of the U niversi ty  of Colorado  Medi
c a l  School, under the d irection  of the h e a d s  of the 
P u b l ic  H ealth  School and P re v en t iv e  Medicine 
Department. G raduate s a n i ta r ia n s  and pe rso n s  
employed in hea l th  departm ents  in the New England 
S ta te s  are e l ig ib le  to  a t tend  co u rse s  at the tra in
ing cen te r  a t  Amherst,  Mass.

The tra in ing  c e n te r  now under deve lopm ent a t  
P i t tsbu rgh ,  P a . ,  w ill  maintain c lo se  l ia iso n  with 
the School of P u b l ic  Health  of the U niversi ty  of 
P i t tsbu rgh  and operate  from f a c i l i t i e s  made av a i l 
ab le  by the hea lth  d e p a r t m e n t  of the City of 
P i t tsbu rgh .

S u b s tan t ia l  p rog ress  was made during the year 
in deve lop ing  the s ta f f  and f a c i l i t i e s  of the Cin
c in n a t i  tra in ing  center for a d m i n i s t e r i n g  an 
expanded program of p rac t ica l  tra in ing  c o u rse s  in 
stream  pollu tion  contro l te ch n iq u e s .  T h e s e  courses  
are d e s ig n ed  to se rve  sa n i ta ry  en g in ee rs  and

laboratory pe rso n n e l  from a l l  p a r ts  of the country 
and thereby a id  in sp e e d in g  up the na t iona l  pro
gram of w ater  conserva tion  and an t is t ream  pollu
tion recen tly  approved by C o n g re s s .  During the 
year ,  24 san ita ry  en g in ee rs  p a r t ic ip a ted  in the 
advanced  course  in s tream  pollu t ion  aba tem ent 
and 16 expe r ienced  b a c te r io lo g is ts  a t tended  
co u rse s  d ea l in g  with water,  milk, and food u tens il  
exam ina tions  a t  th is  cen ter.

T ra in in g  a c t iv i t i e s  concern ing  housing  hygiene 
were augm ented during the year  to cover the demand 
for more a s s i s t a n c e  in tha t  f ie ld  which h a s  grown 
with the expansion  of P u b lic  H ealth  r e sp o n s ib i l i 
t i e s  in the hous ing  sphe re .  T ra in ing  in the la te s t
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techniques of hou s in g  eva lua t ion  w as conducted  in 
Atlanta throughout the y ea r ,  u s in g  A tlan ta  a s  a 
training area  through agreem ent with the A tlan ta  
Health D epartm ent.  F i f te e n  t r a in e e s  from hous ing  
agencies ,  S tate and loca l  hea lth  depar tm en ts ,  and 
the P u b lic  H ealth  Service rep resen t ing  13 c i t ie s  in 
11 S ta tes  a t tended  th e s e  c o u rse s .  During the year,

1
 arrangements were com pleted  for the e s ta b l ish m e n t  

of a regional tra in ing  cen ter  in housing  eva lua tion  
techniques at Syracuse ,  N. Y. T h e  New York State 
and Syracuse  H ealth  D epartm ents  are coopera ting  
in th is  p ro jec t .

The C en te r  cont inued  to offer tra in ing  in var ious  
fields, inc lud ing  m alar ia  control,  rodent and in se c t  
control, fly contro l ,  and methods of f ield  tra in ing ,  
to v is i t ing  public  hea lth  personne l from foreign 
countries.  During the year ,  124 persons  from out
side the con t inen ta l  United  S ta te s  a t ten d e d  one or 
more of the  co u rse s  offered for foreign v is i to rs .  
One hundred of th is  number a t tended  co u r se s  at 
Atlanta and 24 a t  Albany, G a.,  where a  s p e c ia l  
course in in s e c t  and rodent control was conducted

for foreign t ra in ees .
In addition  to A laska ,  H aw aii,  and P uer to  R ico,  

t r a in e e s  were enrolled  from A u s tra l ia ,  Bo liv ia ,  
B raz i l ,  C anada ,  C eylon , C h i le ,  C h ina ,  Colombia, 
Denmark, E cuador,  Egypt,  E ng land ,  F in lan d ,  
F ra n c e ,  Germany, G reece ,  G uatem ala ,  Holland, 
Honduras ,  India, Iran, Iraq, I ta ly ,  K orea,  Lebanon, 
Mexico, Norway, P eru ,  P h i l ip p in e s ,  P ortugal,  
S co tland ,  Sumatra, Sweden, Syria ,  T h a i lan d ,  Tur
key, Uruguay, and V enezue la .

In genera l ,  t ra in ing  co u r se s  (a t  headquar te rs ,  
f ield  tra in ing  c e n te rs ,  and in cooperation  with 
S ta te s  and other ag enc ies )  c o n s i s t  of su p e rv ised  
f ie ld  work, le c tu re s  and other c lassroom  a c t iv i t ie s ,  
and dem onstra t ions .  T he  length and con ten t  of 
co u rse s  conducted during the year va r ie d .  Em pha
s i s  w as on providing p ra c t ic a l  t ra in ing  to m eet the 
needs  of t r a in e e s  enro lled  in each  p a r t icu la r  c l a s s .  
C are  was ex e rc ise d  to avoid dup l ica t ion  of mate
r ia l s  and techn iques  covered  by t ra in e e s  in pre
v ious  tra in ing  c l a s s e s  and s tu d i e s .  C e n te r  tra in ing  
a c t iv i t i e s ,  in sh o r t ,  are d e s ig n ed  so as  no t  to
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encroach  upon the cu rr icu la  of academ ic  and pro
fe s s io n a l  s c h o o ls ;  they are ta i lo red  and s p e c ia l 
ized  to provide t ra in ing  for en ro l lee s  in the ir  
r e sp e c t iv e  endeavors  on the level  th a t  offers 
maximum p ra c t ic a l  ben e f i ts .

The twin goal of the C e n te r ’s  tra in ing  program 
is  to  ra is e  the leve l  of performance of S ta te  and 
lo c a l  pub lic  h ea l th  personne l by providing tra in ing 
o p p or tun i t ie s ,  and to a s s i s t  the S ta te s  in deve lop
ing tra in ing  f a c i l i t i e s  of the ir  own. Modern methods 
and a id s  are u t i l ize d  in a l l  tra in ing  a c t iv i t ie s .  
S p e c i a l i s t s  in the se v era l  f ie ld s  in which co u rse s  
are offered co llaborate  with ex p e r ien c ed  train ing 
o fficers  and educa t iona l  c o n s u l ta n ts  in compiling 
s u b je c t  matter encom passed ,  and  in determ ining 
the m ost  e ffec t ive  p re se n ta t io n  m ethods. Work 
ac t iv i ty  is  carried  on th a t  b e a rs  d irec tly  upon 
problems t ra in e e s  m eet in the ir  employment, and 
the so lu t io n s  to rea l  problems and an sw e rs  to 
rea l  qu es t io n s  are su b s t i tu te d  for theo re t ica l  
s i tu a t io n s  and so lu t io n s .

T h e  C en te r  p roduces and m ain ta ins  a library of 
aud io -v isua l  tra in ing  a id s  d ea l in g  with a  wide 
range of s u b je c t s .  T h e s e  a id s  are produced in 
re sp o n se  to dem onstra ted  needs  and are made 
ava i lab le  to  S tate and loca l  hea lth  departm ents ,  
e d u c a t i o n a l  in s t i tu t io n s ,  and o ther  e l ig ib le  
a g e n c ie s  for use in train ing public  hea lth  personne l.

T ra in ing  m anuals ,  gu ides,  and other per t inen t 
in s t ru c t io n a l  m ate r ia ls  are p repared  and produced 
in support of tra in ing  a c t iv i t ie s .  P u b l ic a t io n s  in 
th i s  category  is su ed  during 1949 include a compre
hens ive  manual d e a l in g  with rat-borne d i s e a s e s  and 
their  contro l ,  a  fly control manual,  and a varie ty  
of book le ts  and pam phlets  of a more limited scope .

A udio-v isual a id s  produced during the y ea r  
inc lude  11 motion p ic tu re s ,  17 f i lm str ips ,  and 1 
s l i d e  s e r i e s .  T he  film library d is t r ibu ted  4,251 
motion p ic tu res  and f i lm str ips ,  69 percen t of which 
were p la ce d  on indefin ite  loan for u se  in s t ra teg ic  
po in ts  and for red is t r ibu tion .  The rem ain ing  31 
p ercen t  were p laced  on short-period loan. Number 
of show ings and e s t im a ted  aud ience  se rved ,  b ased  
on u t i l iza t io n  guide repo r ts  from the f ie ld ,  are 
recorded  in tab le  12. F igure  12 in d ic a te s  the geo
graph ica l  d is t r ibu t ion  of motion p ic tu res  and 
f i lm str ips .

T he  following major p roductions were com pleted  
during  1949:

Motion p ic tu res :  (1) Concre te  D itch ing  for Ma
la r ia  Control, (2) Hand D itch ing  in South C aro 
l ina ,  (3) Epidemiology of Murine T yphus ,  (4) Ma

la r ia  Control on Impounded Waters, (5) T op ica l  
F lu o r id es ,  (6) T o p ic a l  F lu o r id e s ,  R e v i s e d ,
(7) C onstruc tion  of a  Sanitary P i t  P r ivy ,  (8) C o l
lec tion  of Adult F l i e s ,  (9) F ly  D ensi ty  Surveys 
by the G rill Method, (10) U se of A ircraft  for 
In s e c t  C on tro l-P ar t  I, Mosquito Control,  and
(11) T h e  Laboratory  D iagnos is  of T u b e rc u lo s is 
P a r t  I, P repara tion  of a  C ulture  Medium. 

F i lm s t r ip s :  (1) T he  Lung, (2) V ivax M alaria ,
(3) Iden tif ica t ion  of Malaria P a r a s i t e s  in Thick  
Blood F i lm s ,  (4) T h e  L e s io n s  of Primary Syphi
l i s ,  (5) A quatic  P la n ts  A sso c ia te d  with Anophe
le s  Mosquito B reed ing  A reas,  (6) Foot-and-Mouth 
D is e a s e ,  (7) The Liver, P a r t  I-Composite , (8) The 
L iver ,  P a r t  I, C hap te r  I, H epa tic  P arenchym a and 
B ilia ry  P a s s a g e s ,  (9) The L ive r ,  P a r t  I, Chapter 
II, The V a sc u la r iz a t io n  of the L ive r ,  (10) The 
L iver ,  P a r t  I, C hapter  III, T he  A rch itec tu re  of 
the L iver,  (11) C ons truc ting  a Sanitary  P i t  
P rivy ,  (12) V .D .—T .B . Survey in Georgia , (13) Use 
of A ircraft  for In s e c t  C on tro l-P ar t  I, Mosquito 
C ontro l,  (14) C o l lec tion  of Adult F l i e s ,  (15) The 
Laboratory  D iag n o s is  of T u b e r c u lo s is - P a r t  I, 
P repara tion  of a  Culture Medium, (16) F ly  Density  
Surveys by the Grill Method, and (17) Oral 
Hygiene-Toothbrush  T ec h n iq u es ,
A large number of productions,  motion pic tures 

and filmstrips, were in it ia ted  and carried  to various 
s ta g e s  of com pletion .  The need  w as  e s ta b l i s h e d  for 
numerous other p roductions which were p la c e d  on 
future production sc h ed u le s .

Through par t ic ipa tion  in m eetings  of the Inter
departm ental Committee in the role of rep resen ta-

Table 12

ESTIMATES OF NUMBER OF SHOWINGS 
OF CENTER FILMS AND AUDIENCE SERVED 

BASED ON UTILIZATION REPORTS FROM THE FIELD 
FISCAL YEAR 1949

FILMS ON Number o f E stim ated Estim ated
SHORT LOAN P r in ts Showings Audience

M otion  p i c t u r e s 643 975 3 4 ,125
F i l m s t r i p s 662 1 , 2 0 0 54 ,000
T otal 1, 305 2 ,1 7 5 8 8 , 125

FILMS ON
INDEFINITE LOAN
M otion  p i c t u r e s 1 ,5 0 0 10 ,250 358 ,750

F i l m s t r i p s 1 ,446 2 3 ,3 3 0 1 ,0 4 9 ,8 5 0
T otal 2 ,9 4 6 33 ,580 1 ,4 0 8 ,6 0 0

Grand T ota l 4, 251 35 ,7 5 5 1 ,4 9 6 ,7 2 5
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1

tive of the P u b l ic  H ea lth  S erv ice ,  p rog ress  was 
made during the y ea r  in coord ina ting  a c t iv i t ie s  of 
the Navy, Army, P u b l ic  Health  Service ,  and V eter
ans  A dm inis tra tion  with the  v iew  of  e l im ina ting  
duplication  and over lapping  in the production of 
au d io -v isua l  t ra in ing  a id s .  One outgrowth of th is  
ac tiv i ty  was the conc lu s ion  of an agreem ent where
by the C en te r  and the Army P ic to r ia l  S erv ices  
have undertaken  jo in tly  the production of a s e r i e s  
of films on rodent control.

During the year a film ca ta log ,  l i s t in g  motion 
p ic tu re s ,  f i lm str ips ,  and s l id e  s e r i e s  av a i la b le  
through the C en te r ,  w as  is s u e d  and d is t r ib u ted  to 
current and po ten t ia l  u s e r s .  A u ti l iza t ion  guide 
w as furn ished  with ea ch  film d is t r ibu ted  a s  part 
of a cont inuous  program to a s s i s t  u s e rs  in the 
proper u t i l iza t io n  of au d io -v isua l  a id s ,  and a l so  
a s  a m eans of ob ta in ing  from the f ie ld  eva lua tion  
of C enter  p roductions.  F igu re  13, b a s e d  on da ta  
ob ta ined  from reports  rece ived  from the f ield ,  
in d ic a te s  ra t ings  C en te r  p roductions have rec e iv e d ,  
types of a u d ie n c e s  se rved ,  and p rog ress  being  
made in improving the qual i ty  of p roductions .

FIGURE 13 ’

FIELD EVALUATION OF CDC PRODUCED AU DIO -VISUAL 
TRAINING AIDS

MOTION
PICTURES

FILM 
STRIPS

EVALUATION DATA WERE SUPPLIED BY THE 
FOLLOWING TYPES OF USING AG EN CIES 
WHICH U TILIZE D  CDC PRODUCTIONS IN THE 
TR AIN IN G  O F P U B LIC  HEALTH PERSONNEL 
A N D /O R  IN A L L IE D  A C T IV IT IE S :

CDC ORGANIZATIONS

REGIONAL PUBLIC HEALTH OFFICES

OTHER FEDERAL AGENCIES

STATE AND LOCAL HEALTH DEPARTMENTS

MEDICAL SCHOOLS

SCHOOLS OF PUBLIC HEALTH

MEDICAL AND OTHER PROFESSIONAL GROUPS

HOSPITALS AND LABORATORIES

HEALTH AGENCIES OF FOREIGN COUNTRIES

COC ATLANTA, 6A._______________________
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EPIDEMIC AND DISASTER AID

By d irec tion  of the Surgeon G enera l ,  the Cen te r  
is  the unit  of the P u b l ic  H ealth  Service r e sp o n s ib le  
for p lanning, adm in is te r ing ,  and rendering  S tate  
hea lth  depar tm en ts  a s s i s t a n c e  in m eeting em ergen
c i e s  o f  nonmilitary origin, such  a s  f loods,  hurri
ca n e s ,  ea r th q u ak e s ,  and w idesp read  ep idem ics .

The fundam ental purpose of the d i s a s te r  and 
ep idem ic se rv ic e  i s  to provide tra ined  and exper i

enced  personne l ,  su p p l ie s ,  equipment, and s p e c ia l 
ized  s e rv ic e s  th a t  may be n e c e s s a r y  to supp lem ent 
th o se  ava i lab le  or normally procurab le  by S ta te  and 
loca l  hea lth  departm ents  when confronted by 
un u su a l  dem ands.

A ccordingly , the C en te r  m a in ta in s  l im ited  s to c k 
p i le s  of m a ter ia ls  and r e se rv e s  of equipm ent,  such  
a s  in s e c t ic id e s  and portab le  w ate r  purifica tion  
u n i ts ,  commonly required  in coping with major d i s 

a s t e r s  and ep idem ics .  R o s te r s  of personne l e s p e 
c ia l ly  equipped to under take such  work are  main
ta ined  so  th a t  imm ediate ly  upon r e q u e s t  the 
appropr ia te  type and number can be d isp a tc h e d  to 
the a re a  of trouble .  P e r so n n e l ,  equipm ent,  and 
m ate r ia ls  employed in normal Center  a c t iv i t i e s  may 
be d iverted  to d is a s te r  or ep idem ic a re a s  tem

porarily ,  if  the need a r i s e s  and S ta te  hea lth  offi
c i a l s  pe t i t io n  the C en te r  for aid .

When the C enter  su p p l ie s  d i s a s te r  a n d /o r  ep i
demic a s s i s t a n c e  to S ta te s ,  pe rso n n e l  provided 
opera te  under the S ta te  hea lth  officer  making the 
r e q u e s t .  T h a t  i s ,  the role of the C en te r  i s  th a t  of 
supporter  of the S ta te  hea lth  depar tm en t and not 
th a t  of a s sum ing  ju r isd ic t ion .

T hree  truck-mounted 100 GPM w ate r  f i l tra t ion  
and chlorination  u n i ts  have been recond it ioned  and 
earmarked for d i s a s te r  and ep idem ic aid. Two 
add it iona l  u n i ts  are being prepared for th is  purpose. 
One of the u n i ts  h a s  been s ta t io n e d  a t  K an sa s  
C ity ,  Mo., and i s  ava ilab le  upon ca ll  in th a t  a rea .  
Other equipm ent is  av a i la b le  a t  A tlan ta ,  G a.,  and 
through R e g iona l  O ffices  of the  P u b l ic  H ealth  
Serv ice .

A motor drying un it  h a s  been  acqu ired  and is 
m ain ta ined  in opera ting  condition  a t  A tlan ta .  A 
com plete ly  portab le  “ package  u n i t”  sp ray ing  
s y s te m  h a s  been developed  for u se  in l igh t a i r 
c ra f t  to t r e a t  in se c t - in fe c te d  a r e a s ,  such  a s  th o se  
accom panying  f loods and h u rr ic an e s .  T h is  “ package  
u n i t”  is  read i ly  adap ted  to  any l igh t  a i rc ra f t  av a i l 
ab le  in the emergency area  and perm its  sp ray ing  
opera tions  im m ediate ly . A rea so n ab le  number of 
th e se  “ package  u n i t s ”  are held  in r e a d in e s s  for 
d isp a tc h  to emergency a re as .  A lso ,  an adm in is tra 
t ive a c t iv i t i e s  k it  con ta in ing  a l l  of the su p p l ies  
n e c e s sa ry  for the  conduct of adm in is t ra t ive  ac t iv i
t i e s  in d i s a s te r  opera tions  h a s  been deve loped  and 
s to c k p i le d .

Although no d i s a s te r  required major par t ic ipa tion  
by the C en te r  during 1949, a s s i s t a n c e  w as  rendered 
in connection with the N orthw est  f loods through 
a s s ig n m e n t  of p e rso n n e l ,  loan of equipm ent, and 
s u p p l ie s .  R e q u e s t s  were rece ived  for a s s i s t a n c e  
in d ea l in g  with po liom yeli t is  in North Carolina, 
p s i t t a c o s i s  in A labama, and E a s te rn  equine 
e ncepha lom ye li t i s  in Georgia ; C en te r  personnel 
responded  to  th e s e  req u e s ts .
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Field Operations

Since  the  Communicable D ise a se  Center  i s  r e sp o n s ib le  for 
a s s i s t i n g  S ta te  and lo c a l  hea lth  departm ents  in the  control of 
communicable d i s e a s e s  within the r e s p e c t iv e  S ta te s ,  the type 
and ex ten t of i t s  p ar t ic ipa tion  in opera tional contro l programs 
v ar ie s  with the  e n d e m i c i t y  of th e s e  d i s e a s e s  in the severa l  
S ta te s .  In S ta te s  where communicable d i s e a s e s  w ith in  the  scope  
o f  the C e n te r ’s  re sp o n s ib i l i ty  are of su f f ic ien t  endem ic ity  to 
w arran t  i t ,  the  C en te r  a s s ig n s  s p e c i a l i s t s  to the  S tate  hea lth  
depar tm en t ,  and  control a c t iv i t i e s  are conduc ted  under  State 
su p e rv is io n .  In S ta te s  where th e se  d i s e a s e s  are  endem ic but 
do not co n s t i tu te  a major hea lth  haz a rd ,  control a c t iv i t i e s  are 
carried  on through P u b lic  H ealth  Service Regional o ff ices .

During the  f i s c a l  year  1949, CDC r e p re se n ta t iv e s  p a r t ic ip a te d  
in opera t iona l  control programs in 15 S ta te s ,  primarily  in con
n ec t io n  with m a la r ia  and murine typhus contro l in the so u th 
ea s te rn  a re a  of  the United  S ta te s .  Reg iona l  CDC r e p re se n ta t iv e s  
co o p e ra te d  with S ta te  hea lth  departm ents  in contro l a c t iv i t ie s  
in  R eg ions  I, II, IV, V, VI, VII, VIII, and IX. T he  A t la n ta  H ead
quar te rs  p rovided a s s i s t a n c e  to  S ta te s  in Region II. In Region X, 
a c t iv i t i e s  were conduc ted  in the main at the  S ta te  le v e l ,  par t i
cu lar ly  in C a lifo rn ia  and Hawaii.

The type and ex ten t  of opera tional a c t iv i t ie s  pu rsu ed  are sum
m arized  in the su c c e e d in g  p ag e s .
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REGION I HEADQUARTERS: BOSTON, MASS.

With the reo rgan iza t ion  of the P ub lic  H ealth  
Serv ice  in 1949* the Communicable D is e a s e  
Cen te r  un it  a t tac h ed  to the R egion II Office 
assum ed  r e s p o n s ib i l i t i e s  for s e rv ic e s  in in s e c t -  
and rodent-borne d i s e a s e  control in S ta te s  s i t u 
a ted  in both R egion I and  Region II. T h is  e n 
ta i le d  a  program en co m p ass in g  ex ten s iv e  su rveys  
and in sp e c t io n s ,  the formulation of tra in ing  co u rse s  
app l icab le  in the r e sp e c t iv e  S ta te s ,  and  p ar t ic ip a 
tion in te ch n ic a l  consu l ta t ions  with h ea l th  offi
c ia ls  a t  a l l  l e v e ls .

MALARIA AND MOSQUITO CONTROL ACTIVITIES
R egiona l personne l cooperated  in d ea l ing  with 

a  minor outbreak of m a lar ia  in Rhode Is lan d  in the 
summer of 1948. D iag n o s is  of the d i s e a s e  w as  
confirmed by the CDC Laboratory  and the epidem 
iology traced  by CDC personne l.  In r e sp o n se  to 
r e q u e s ts  by the V e te rans  A dm inis tra tion ,  Army in
s ta l l a t io n s ,  C o a s t  Guard s t a t io n s ,  and the C orps 
of E n g in e e rs ,  in v e s t ig a t io n s  on the p o s s ib i l i ty  of 
loca l  m alar ia  t ran sm iss io n  were inaugura ted .  Mos
quito  ligh t t raps  were opera ted ,  iden t i f ica t ion  of 
co l lec t io n s  made in 37 lo c a t io n s ,  and ev a lu a ted  
f indings subm itted  to  appropriate au th o r i t ie s .  
T ec h n ic a l  adv ice  on m osquito control m ethods w as  
ex tended  to hea lth  o f f ic ia ls  of P e n n sy lv a n ia ,  New 
J e r s e y ,  and M a s s a c h u s e t t s .  E xp lo ra to ry  confer
e n c e s  were held  and plans formulated for e f f ic ien t  
mosquito  contro l opera tions in the v ic in ity  of the 
C o a s t  Guard s ta t io n  a t  C ape May, N. J . ,  and  the 
V ete rans  A dm inis tra tion  H osp i ta l ,  Wilmington, D el.

GENERAL INSECT CONTROL ACTIVITIES
A d il ig en t  se a rch  for spec im ens  of the mite

REGION II HEADQUARTERS: NEW YORK, N.Y.

A llo d erm a n yssu s sa n g u in e u s , vec to r  of r i c k e t t s i a l 
pox, produced  60 live m ites  which were forwarded 
to  the S a v a n n a h  Labora to ry  for use in further 
in v e s t ig a t io n  of the d i s e a s e .

A s e r i e s  of su rveys  and  c o n s u l ta t io n s ,  variously  
involv ing  the problems of fly, t ic k ,  roach , mite , 
and  sp id e r  contro l ,  were made throughout R eg ions  
I and II upon the r eq u e s t  of V e te ran s  A dm in is tra 
t ion  h o s p i t a l s ,  Marine h o s p i t a l s ,  and S ta te  hea lth  
d ep a r tm en ts .  Wherever f e a s ib le ,  dem onstra tions  
and  tra in ing  in control p ra c t ic e s  were inc luded  in 
the  su rv ey s .  A model con trac t  for p e s t  contro l 
w a s  formulated for use  by Marine and  V ete rans  
A dm in is tra t ion  h o s p i t a l s .  Severa l h ea l th  d ep a r t
m en ts  were a s s i s t e d  in t e s t i n g  p e s t  control 
opera tors  s e e k in g  l i c e n s e s .

RODENT CONTROL ACTIVITIES
R odent contro l in v e s t ig a t io n s  and su rv ey s  were 

conduc ted  for S ta te  and  lo c a l  hea l th  depar tm en ts ,  
V e te rans  A dm inis tra tion ,  and other f a c i l i t i e s .  F in d 
ings  were ana lyzed  and appropria te  recommen
d a t io n s  subm itted ,  inc lud ing  both temporary and 
perm anent control m e asu res .  Where in d ic a ted ,  
recom m endations inc luded  t ra in ing  co u rse s  which 
were o rganized  and  conducted  under the guidance 
of R e g iona l  personne l.

TRAINING ACTIVITIES
CDC p ersonne l  o rganized  and p re se n ted  le c tu re s  

and  dem onstra t ions  on p lan t ,  in se c t ,  and  rodent 
contro l ,  and the contro l of in s e c t -  and  rodent-borne 
d i s e a s e s  for un ivers i ty  eng ineering  s tu d e n ts ,  s a n i 
ta ry  in sp e c to rs  of loca l  hea lth  d ep a r tm en ts ,  h o s 
p i ta l  m a in tenance  c rew s, and  p e s t  contro l  opera to rs .
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S im ila r  co u rse s  were conducted  a t  the New York 
F i e ld  T ra in ing  S tation ,  T roy ,  N. Y., inc lud ing  
dem onstra t ions  in the u se  of in s e c t i c id e s  and 
ro d e n t ic id e s .  A s e r i e s  of co u r se s  in the d isp o s a l  of 

so lid  w a s te s  was given a t  the U nivers i ty  of M assa

c h u s e t t s  and to New J e rs e y  loca l  h ea l th  departm ent 
p e rso n n e l .

The te c h n ic a l  film library w as  u sed  e x te n s iv e ly  
and  e f fec t iv e ly  in tra in ing co u rse s  and  in c iv ic 
e d u c a t io n a l  programs.

e a i o i v

District of Columbia
Maryland
North Carolina
Virginia
West Virginia

REGION III HEADQUARTERS: WASHINGTON, D.C.

★ N osiiU  QasuUiita J. R. NORTON, M.D., State Health Officer

T h is  year ,  a s  l a s t ,  Communicable D is e a s e  C en 
ter  a c t iv i t i e s  cen tered  around m alaria  e rad ica t ion  
through DDT re s id u a l  spray ing ; and murine typhus 
contro l  through ratproofing, r a t  po ison ing ,  and  DDT 
d u s t in g  for the control of ra t  e c to p a ra s i t e s .  E x 
panded  fly contro l opera tions  were engendered  by 
the po liom yeli tis  ep idem ic of 1948.

MALARIA ERADICATION
The inc idence  of m a lar ia  cont inued  downward. 

No d ea th s  from the d i s e a s e  were reported  to the 
D iv is ion  of Vital S ta t i s t ic s  and only 103 c a s e s  
w ere  recorded  by the D iv is ion  of E pidem iology .

T he  m alar ia  program continued to  opera te  on a 
s c a l e  s im ila r  to th a t  reported  for the prev ious  year . 
CDC funds were used  on the r e s id u a l  sp ray ing  pro
gram for m a te r ia ls ,  equipm ent,  t ranspo r ta t ion ,  and 
su p e rv is io n .  The lo c a l i t i e s  in which the  program 
opera ted  paid  the  s a la r i e s  of the la bo re rs ,  main
ta in e d  the equipment, provided office sp a c e  and 
s to ra g e ,  and  in some in s ta n c e s  provided an  in c i 
den ta l  fund to cover minor e x p e n s e s .  A reas  pre
v io u s ly  shown to be m alarious by b lood-s l ide  
su rv ey s  were g iven a  preference in determ ining

z o n e s  of opera tion .  Other fac to rs  co n s id e re d  in the 
s e le c t io n  of a r e a s  to sp ray  were: m orta li ty  and 
morbidity  s t a t i s t i c s ,  o ther  ep idem io log ica l  data ,  
and  the d e n s i ty  of A . quadrim aculatus.

The sp ray  crew s, in the m ajority  of c a s e s ,  
were  com posed of two men. One of th e s e  ac ted  
a s  working foreman. On m ost crews the sp ray ing  
equipm ent c o n s is te d  of an em ulsion tank holding 
approx im ate ly  80 ga l lo n s ,  with h o s e s  of 100 to 
150 fee t  in length  a t ta c h e d ,  mounted on the body 
of a  y2-ton pick-up truck. C om pressed  a i r  was 
su p p l i e d  to the em ulsion tank  from a sm a lle r  air

tank through a regu la to r  v a lve .  T h e  com pressed  
a i r  in the a i r  tank w as  su pp l ied  by an  a i r  com
p re s s o r  mounted on the motor of the  truck .  T h is  
equipm ent in c re a se d  the e a s e  and  e f f ic ien c y  of 
opera tion  co n s iderab ly .  While com parative s t a 
t i s t i c s  have not been compiled, i t  is  believed  
th a t  a two-man crew, on the a v e rag e ,  sp ray ed  four 
or five h o u se s  more per day than two men would 
have sp ray ed  with  the hand sp ray  can  formerly 
u se d .  The c o s t  of equipping  the trucks  with the 
sp ray e rs  w as  borne loca lly .
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;

A  t y p ic a l  s e l f - c o n ta in e d  m o b ile  u n it u t i l iz e d  in  r e s id u a l  s p r a y in g  a c t i v i t i e s .  A  c o m p re ss o r  a t ta c h e d  to  th e  m otor o f  th e  
t ru c k  p ro v id e s  c o m p re ss e d  a ir  w h ic h  i s  s u p p lie d  to  th e  e m u ls io n  ta n k  a t th e  d e s ir e d  p r e s s u r e  th ro u g h  a  re g u la to r  v a lv e .

T he cons truc tion  of f ish  ponds cont inued  on a 
large s c a le .  T h e s e  ponds are regarded  a s  an im
portan t future m a lar ia  hazard .  The S tate  board of 
h ea l th  has  regu la t ions  requir ing  th a t  they  be con
s t ru c te d  and m ain ta ined  in such  a manner a s  not 
to  be favorab le  for A. quadrim aculatus  b reeding. 
In m ost in s t a n c e s ,  they are being cons truc ted  prop
erly and m ain ta ined  in a s a t i s fa c to ry  m anner. The 
volume of cons truc tion  and  the s c a t t e re d  loca t ions  
make adequate  in sp e c t io n  p rac t ica l ly  im poss ib le .  
On the d rainage program, 98,606 acres of w ater  
su r face  were drained  and  72 a c re s  e l im ina ted  by 
fi l l ing .  A re c e n t  check of the reco rds  show ed th a t  
the ponds being  in sp e c te d  by the North C aro l ina  
S ta te  Board of H ea lth  have a combined a re a  of 
18,459 a c r e s ,  or 18.8 percen t of the  su rface  e l im i
na ted  by drain ing  and f i l l ing .  T h is  p o te n t ia l  
breeding a re a  i s  in c re as in g  monthly.

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f c o u n t i e s  p a r t i c i p a t i n g 35

Number o f s p r a y  a p p l i c a t i o n s 8 7 ,1 4 1

Pounds o f DDT'used 8 1 ,6 9 8

T o t a l  man-
CDC 9 ,2 4 6

h o u r s  e xpended
L o ca l  7 2 ,8 7 2

82 ,1 1 8

Man-hour p e r  a p p l i c a t i o n 0 .9 4

M an-hours p e r  pound o f  DDT 1 . 0 1

Pounds o f DDT p e r  a p p l i c a t i o n 0 . 9 4

‘ D a ta  a r e  from p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  d e p a r t m e n t .

FLY CONTROL
D uring  the f i rs t  quarter  of the f i s c a l  y ea r ,  a 

la rge in c re ase  in fly control a c t iv i t ie s  took p la ce .
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T h is  was a t t r ibu ted  partly  to  the epidemic of polio
m y e li t i s  which w as  w idesp read  in the S ta te  a t  tha t  
t im e.  T ec h n ic a l  supe rv is ion  for the fly contro l 
program w as  fu rn ished  by the S tate  o ffice ,  a s  far 
a s  f a c i l i t i e s  would permit.  O ther e x p e n s e s  were 
borne lo c a l ly .  T he  S ta te  board of hea l th  purchased  
DDT concen tra te  in large amounts and re so ld  it  to 
lo c a l  hea l th  departm ents  a t  a c tu a l  c o s t  in order to 
give further a s s i s t a n c e  to  fly contro l a c t iv i t i e s .  
F iv e  loca l  hea lth  depar tm en ts  pu rchased  one or 
more sp ray e rs ,  s im ilar  to  the one d esc r ib ed  above , 
for use  in fly contro l .  Space sp ra y  equipm ent a l so  
w a s  u sed  in a number of lo c a l i t i e s .

TYPHUS CONTROL
R atproofing  a c t iv i t ie s  were carried  on in cooper

a t io n  with CDC A c t iv i t ie s  of the North C aro l ina  
S ta te  Board of H ea l th ,  lo c a l  hea l th  depa r tm en ts ,  
an d  m unic ipa l governments. O rd inances  were 
adop ted  and  funds were appropr ia ted  for employing 
su p e rv is o rs  and  s e c r e ta r i e s .  In m ost c a s e s ,  office 
and s to rag e  s p a c e  w as  furnished by the  local 
hea l th  departm ents .  The c i t i e s  provided a revo lv 
ing fund or underwrote the program for the purpose  
of carrying on the ratproofing work. C e n tra l  work
sh o p s ,  provided by the c i ty  governm ents ,  were s e t  
up for the purpose of p refabr ica ting  cons truc tion  
m a te r ia ls  to be u sed  on bu ild ings to  be ratproofed. 
T h e  S ta te  board of h ea l th ,  through CDCA, provided 
a tra in ed  su p e rv iso r  for the purpose of tra in ing  the 
lo c a l  supe rv iso r  in a l l  p h a s e s  of ra tproofing  a c t iv i 
t i e s .  In s ta r t in g  the programs, su rv ey s  were con
duc ted  of the b u s in e s s  e s ta b l ish m e n ts  in ea c h  
town, and e s t im a te s  were subm itted  to the proper
ty  ow ners for the purpose of ge t t ing  ag reem ents  
s ig n e d  to carry on the ratproofing work. Of course 
the property owner has  the priv ilege of em ploying 
a  lo c a l  contrac to r  to do th is  work if  he so  d e s i r e s ,  
under the su p e rv is io n  of the d irec tor  of the local  
typhus  contro l program. A tra ined crew of ca rpen
te r s ,  fu rn ished  by the c i t i e s ,  com pleted  the ac tu a l  
ratproofing of the bu ild ings ,  and b i l l s  were then 
subm itted  to  the property owners in order th a t  city  
funds could be re im bursed . Automotive equipm ent 
an d  other s u p p l ie s  were furn ished  by the S tate  
board of h ea l th ,  through CDCA. T h e s e  su p p l ie s  
c o n s is te d  of t rucks ,  metal bending b rakes ,  w hee l
barrows, sh o v e ls ,  p ick s ,  ladders ,  and  other equ ip 
ment.  T h e  te ch n ic a l  su p e rv is io n  of a  san i ta ry  
en g in ee r  and  a sen io r  sa n i ta r ia n  w as  fu rn ished  by 
the  S ta te  board of hea lth .  T he  r e s u l t s  ob ta ined  
through ratproofing  were very e f fec t iv e .

DDT d u s t in g  opera tions  were carried  on in coop

era t ion  with the S ta te  board of h ea l th ,  lo c a l  hea lth  
dep a r tm en ts ,  and m unicipal governm ents .  The 
towns furn ished  foremen and  labore rs  for d i s t r i b 
u t ing  DDT d u s t  and  p o isons .  T he  S ta te  board of 
h e a l th ,  through CDCA, furn ished  the d u s t ,  automo
t iv e  equipm ent,  equipm ent for d is t r ib u t in g  d u s t ,  
1080, one laborer,  and one a re a  su p e rv iso r  for each  
program. T he  S ta te  board of hea l th  furniphed te c h 
n ic a l  su p e rv is io n  for a l l  d u s t in g  a c t iv i t i e s .  All 
towns, where d u s t in g  a c t iv i t i e s  were conduc ted  
were com plete ly  eovered with 10 p e rc e n t  DDT d u s t  
during th is  d u s t in g  s e a s o n .  The r e s u l t s  obta ined  
were very e f fec t iv e  and met with the approval of 
the loca l  o f f ic ia ls  and hea lth  depa r tm en ts .  E v a lu a 
tion  a c t iv i t i e s  c o n s is t in g  of b leed ing  an d  combing 
of  r a ts  trapped  in each  town were ca r r ied  on, and 
th is  work proved th a t  the DDT d u s t in g  contro l led  
the  e c to p a ra s i te s  on the r a ts .

R a t-po ison ing  a c t iv i t i e s  were a l so  ca rr ied  on 
in  connect ion  with  the dus t ing .  The towns fur
n ish e d  a l l  red  sq u i l l  and  in g red ien ts  for the pre-

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s it e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 10

Number o f  p r e m is e s  d u s t e d 36 ,737
Pounds o f  DDT p e r  p re m ise s 1.5
Man-hour p e r  p re m ise s 0 . 2

R a tp r o o f in g *  *
Number o f  p r o j e c t s  r e p o r t i n g 7
Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 1 , 0 1 1
M an-hours  p e r  e s t a b l i s h m e n t 45

R at R e d u c t io n * * *
Number o f  c o u n t i e s  r e p o r t i n g 9
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  >

( p o i s o n  b a i t  -  fo o d ) 2 3 ,7 8 5
Man-hour p e r  e s t a b l i s h m e n t 0 .5
Number o f  e s t a b l i s h m e n t s  p o i s o n e d

( p o i s o n e d  w a te r  -  1080) 657
M an-hours  p e r  e s t a b l i s h m e n t 2.3

E v a lu a t i o n  A c t i v i t i e s
M an-hours  e xpended 3 ,119

T o t a l  m an -h o u rs  expended 1 5 ,5 2 8 88 ,093
U U  a c t i v i t i e s )  0 t h e r

‘ D a t a  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  
d e p a r t m e n t .

* * 9 0 4  m a n - h o u r s  m a i n t e n a n c e ;  6 , 6 9 3  i n i t i a l  
e r a d i c a t i o n .

* * * 1 , 1 0 2  p o u n d s  c y a n o g a s  a t  e x p e n d i t u r e  o f  
2 ,1 7 6  man-h c u r s .
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pared  b a i t .  C yano “ A”  dus t  w as  furn ished  by the 
lo c a l  o f f ic ia ls ,  and 1080 w as  furn ished  by the 
S ta te  board of hea lth  through CDCA. C lo se  su p e r 
v is io n  of the 1080 po ison ing  a c t iv i t ie s  w as  given 
by a re a  su p e rv is o rs .

In connect ion  with the over-all  program in North 
C aro l ina ,  po ison ing  campaigns were conducted  in 
16 tow ns.  Superv is ion  of the prepara tion  and  d i s 
t r ibution  of the po ison  b a i t  w as fu rn ished  by the

S tate  board of hea lth  and s a n i ta r ia n s  from the  loca l  
h ea l th  depar tm en ts .

T here  has  been a def in i te  downward trend  in the 
number of c a s e s  of murine typhus fever  reported  
to  the North C aro l ina  S ta te  Board of H ea lth  from 
the towns where ratproofing and d u s t in g  p ro jec ts  
have  been in opera tion .  T he  ra t io  of lo c a l  funds 
to  CDC funds during 1948-49 w as  approxim ate ly  
five to one.

★  V iK f in ia

O ffic ia l  s t a tu s  and  eq u a l  recognit ion  were given 
in s e c t  and rodent contro l work during the f i s c a l  
year  by the  crea tion  of the Bureau of I n s e c t  and 
Rodent Control in the D iv is ion  of E ng in e er in g  of 
the V irg in ia  H ealth  Departm ent.  Working through 
loca l  hea l th  o rg an iz a t io n s ,  the Bureau conduc ts  
su rveys ,  m akes  appropria te  recom m endations ,  
d i re c ts  contro l o p era t ions ,  and where n e c e s sa ry  
a s s i s t s  in the s e t t in g  up of opera tional  programs.

MOSQUITO CONTROL
Mosquito contro l d i s t r i c t s  are provided for by 

S tate  s ta tu te ,  which au th o r izes  the S ta te  hea lth  
departm ent to contribute  up to  25 p ercen t  of the 
funds expended  for m osquito  contro l by the  r e s p e c 
tive d i s t r ic t s .  One new d is t r ic t  w as  c rea ted  during 
the year ,  br inging the to ta l  number of opera ting  
d is t r ic t s  to  12. The S ta te  le g is la tu re  appropria ted  
$75,000 for a l loca t ion  among th e se  d i s t r i c t s .  Mos
quito contro l  p ro jec ts  were opera ted  in f ive com
m unities  ou ts id e  of the  s p e c ia l  d i s t r i c t s .  P e s t  
mosquito control opera t ions  were ca rr ied  on in con
nection  with four F e d e ra l  public  hou s in g  p ro jec ts ,  
on a re im bursab le  b a s i s .

Mosquito iden t i f ica t ion ,  both ad u l ts  and la rvae,  
were made by a  consu lt ing  en tom olog is t  of the S tate  
health  departm ent.  F in d in g s  ind ica te  l i t t le  ev idence  
of locally  t ransm it ted  m alaria .

On a number of o c c a s io n s  a s s i s t a n c e  w as  given 
Army and Navy au tho r i t ie s  in the  d irec tion  of  mos
quito contro l within the ir  re sp e c t iv e  in s ta l l a t io n s .  
Work around perm anent military e s ta b l ish m e n ts  
co n s is ted  m ostly  of s u rv e i l la n c e ,  though co ns ider 
able la rv ic id ing  in th e s e  a re a s  w as  handled  by 
local m a lar ia  control d i s t r i c t s .

Nine com munities,  in re sp o n se  to  r e q u e s ts ,  were 
surveyed during the year  and recom m endations for

Courtesy of the David J. Sencer CDC

L. J. ROPER, M.D., State Health Officer

mosquito control subm itted .  Six of the  n ine  a lready 
haye ac ted  t o  i m p l e m e n t  t h e  s u b m i t t e d  
recom m endations .

FLY CONTROL
While V irginia hea lth  au th o r i t ie s  for yea rs  have 

promoted good s a n i ta t io n  a s  a  m eans  of fly con
tro l,  public  in te re s t  in community fly control is  a 
rec en t  development. F ly  su rv ey s  were made in three

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 4

Number o f  p re m ise s  d u s t e d 7 ,5 1 1

Pounds  o f  DDT p e r  p re m ise s 2

M an-hour  p e r  p re m ise s 0 .4

R a tp r o o f in g
Number o f  p r o j e c t s  r e p o r t i n g -
Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d -

M an-hours  p e r  e s t a b l i s h m e n t -

R at R e d u c t io n
Number o f  c o u n t i e s  r e p o r t i n g 1

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n  b a i t  — fo o d ) 4

M an-hours  p e r  e s t a b l i s h m e n t 1 0

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n e d  w a te r  -  1080) _

M an -h o u rs  p e r  e s t a b l i s h m e n t -

E v a lu a t io n  A c t i v i t i e s

M an-hours  expended 5 ,6 1 3

. CDC 4 ,6 2 8T o t a l  m an-hours  expended
( a l l  a c t i v i t i e s )  O th e r  5 , 5 4 7 10 ,175

*D ata  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

41

Museum



c i t i e s  and ed u c a t io n a l  cam paigns cosponsored  by 
c iv ic  o rgan iza t ions  were conduc ted  in two other 
c i t i e s .  In order to b e t te r  pursue such  a c t iv i t ie s ,  
key personne l of CDCA in V irg in ia  a t tended  a 
sp e c ia l  fly control course  conduc ted  in A tlan ta .

RODENT CONTROL
In two c i t ie s  where murine typhus i s  a  public 

h ea l th  problem, DDT d u s t in g  and ra t  blood and 
e c to p a ra s i te  su rveys  were conducted  in coopera
tion  with lo c a l  hea lth  depar tm en ts .  CDC furnished 
DDT du s t ,  general supe rv is ion ,  and a  motor veh i
c le ;  local units  furnished labor for d u s t in g  and

The a c t iv i t ie s  of the Communicable D ise a se  
C en te r  are cen te red  in one of th ree  s e c t io n s  in the 
Sanitary  E ng ineer ing  D iv is ion  of the R eg iona l  
Office.  The entire  office was conso l ida ted  with 
the F e d e ra l  Security  Agency Office and moved into 
new quar te rs  F ebruary  25, 1949.

CDC r e p r e s e n t a t i v e s  are a s s ig n e d  to  the 
R eg iona l  Office by the CDC H eadquarte rs  in 
A tla n ta .  T he  perm anent office s ta f f  of the  CDC 
Sect ion  c o n s i s t s  of one se n io r  sa n i ta ry  eng ineer  
and one sa n i ta r ia n  (entom ologist) .

With the conso lida tion  of  the P u b l ic  H ealth  
S erv ice  off ices  into the F e d e ra l  Security  Agency 
R eg iona l  Office, a new office w as e s ta b l i s h e d  in 
C leve land  covering the S ta te s  of Michigan, Ohio, 
and K entucky. At the same time, M innesota  was 
removed from the ju r isd ic t io n  of the R egiona l  
Office in K an sa s  City and t ransfe rred  to the Region 
V Office in C h icago .  The t ransfe r  of M innesota to 
R egion V and the e s tab l ish m e n t  of the C leve land
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trapping, d irec t  supe rv is ion ,  and genera l  t r a n s 
por ta t ion .  O pera t ions  were confined to the imme
d ia te  a r e a s  of recen tly  reported  typhus c a s e s  or 
where su rv ey s  revea led  a concen tra t ion  of p os i t ive  
r a t  b loods.  The ab sen c e  of new human c a s e s  of 
typhus in d ic a ted  s u c c e s s  of th e s e  opera t ions .

Richmond, Norfolk, and Roanoke ca rr ied  on 
l im ited  ratproofing opera tions  in ac co rd an c e  with 
r a t  control o rd in an c es .  R a t  su rv ey s  were conduc ted  
in five com munities during the y ea r .  Wide d is t r ib u 
tion w as g iven to a ra t  control b u lle t in  p repared  by 
CDCA personne l.

Office took p la c e  toward the c lo s e  of the ca lendar  
year .  The GDC Section of th is  o ffice ,  however, 
con t inues  to  se rve  a s  reg ional CDC rep resen ta t ive  
for both R eg ions  IV and V, under an agreement 
with the H eadquar te rs  Office in A tlan ta  and the 
C leve land  R eg iona l  Office. All CDC re q u e s ts  for 
both R eg ions  a re  channeled  in to  the Chicago 
Office for handling .  The opera tion  i s  the sam e as 
it  h a s  been  for the p a s t  s e v e ra l  y ea rs  with the 
except ion  tha t  correspondence  for Michigan, Ohio, 
and Kentucky i s  rece ived  and answ ered  through the 
C leve land  R eg iona l  Office.

The s e v e n  S ta te s  served  by the CDC Section 
are cons idered  in the marginal a re a  insofar  as 
CDC opera t iona l  a c t iv i t i e s  are concerned .  That 
i s ,  m ost of the a c t iv i t i e s  are co n su l ta t iv e  and 
promotional s in c e  there  are only two operating 
p ro jec ts  in both R eg ions .  One of  th e se  i s  the 
m alar ia  control p ro jec t  loca ted  a t  P ad u ca h ,  Ky., 
and the o ther  is  the fly c o n t r o l  p r o j e c t  in
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M uskegon, Mich.
The a c t iv i t i e s  of CDC reg iona l  r e p re se n ta t iv e s  

are la id  down in acco rdance  with  e s ta b l i s h e d  
p o l ic ie s  of the CDC in A tlan ta  a s  fo llows: (1) te ch 
n ic a l  consu lta t ion  and promotional a s s i s t a n c e  on 
in se c t  and rodent control; (2) fly control program;
(3) d is a s te r  a id ; (4) par t ic ipa tion  in S ta te - lo ca l  
t ra in ing  a c t iv i t i e s ;  (5) g e n e ra l  consu l ta t ion  and 
promotional a c t iv i t i e s  to  S ta te s  in in s e c t  and 
rodent control; (6) in s e c t  and rodent contro l a s s i s t 
ance to  F e d e r a l  a g e n c ie s  and in s t i tu t io n s ;  (7) m is 
ce l la n eo u s  a s s i s t a n c e  to  P u b l ic  H ealth  Service 
a c t iv i t ie s .

As par t  of the a c t iv i t i e s  of the R eg iona l CDC 
Office, c lo se  c o n tac t  is  m ain ta ined  with  the two 
opera ting  p ro je c ts .

MUSKEGON FLY CONTROL PROJECT
T h is  p ro jec t  w as s ta r t e d  a s  part of a na t iona l  

experim ental program. A ctua l opera t ions  s ta r te d  on 
August 1 ,1 9 4 8 ,  when an en tom olog is t  w as  a s s ig n e d  
to  M uskegon. After h is  a rr ival ,  s ix  en tom ological 
in sp e c to rs  were h ired ,  whose work co n s is te d  of 
making b lock by block in sp e c t io n s  and fly coun ts ,  
and in trapping f l ie s  with baited  t rap s .  An area  
in spec to r  w as  a s s ig n e d  to  Muskegon in January  
1949 and s ta r te d  work on a block by b lock s a n i 
tary survey of the a re a .  In April 1949, an in spec to r  
and two engineering  a id s  were h ired ,  and by June 
five in sp e c to rs  were on duty.

Fou r  large-type sp ray ing  m ach ines ,  both m is t 
and fog, were acquired  for sp ray ing  opera tions .  
Spraying s ta r t e d  on a  lim ited s c a le  the  f i r s t  part 
of May and co n s is te d  of regular  t rea tm en t of dumps 
and lo w -c la ss  r e s id e n t ia l  b lo c k s .  S ince  ac tu a l  
control opera tions  were s ta r ted  toward the c lo se  of 
the f i s c a l  year ,  no eva lua tion  of the r e s u l t s  are 
a va i lab le  a t  th is  time.

MALARIA CONTROL PROGRAM IN KENTUCKY
T h e  re s id u a l  spray  program w as  s im ila r  to the 

one conducted  during the p a s t  s e v e ra l  y e a r s .  T he  
policy a t  the beg inning  of th i s  s e a s o n  w as  to give 
each  property owner the  fu l le s t  b en e f i t  of the 
re s id u a l  sp ray  program by t rea t in g  the  en t ire  
p rem ises .  A fee sy s tem  w as  used  by which each  
p rem ises  w as  t re a te d  for a  minimum of $3 which 
inc luded  the  sp ray ing  of re s id e n c e s  and three 
ou tbu ild ings .  T he  fee s  co l lec te d ,  which are S tate  
funds, are su p e rv is e d  by the County and are  used  
for h ir ing  labor in connect ion  with sp ray ing  a c t iv i 
t i e s .  Approximately 13,000 p rem ises  were t rea ted  
of which 2,654 were se co n d  ap p l ic a t io n s  to  h o u se s  
th a t  were t rea ted  prior to Ju ly  1, 1948.

In addit ion  to the  re s id u a l  sp ray  program in the  
S ta te ,  c o n su l ta t iv e  and advisory  s e rv ic e s  a l so  
were furnished.  A to ta l  of 98 i n s p e c t i o n s  w as  
made around the var ious  governm ental in s ta l l a t io n s .

P r io r  to and during the regular  sp ray ing  program 
in K en tucky , approxim ately  21,000  c i r c u l a r s  
ex p la in ing  the importance of the re s id u a l  sp ray ing  
program and how ea ch  property owner could help 
in the contro l o f  f l i e s  were d i s t r ib u te d  to s c h o o ls ,  
county o f f ic ia ls ,  and hom es.  From time to  time 
s p o t  radio  announcem ents  were made over  the 
P a d u c a h  rad io  s ta t io n s ,  supp lem ented  with n ew s
paper  a r t i c le s  to keep the pub lic  fully informed of 
the im portance and va lue  of the program. C lo se  
l ia iso n  w as m ainta ined with the T e n n e s s e e  V alley  
Authority  in K entucky and with the C orps of E n g i
n ee rs .  The S ta te  contribu ted  50 p e rc en t  of the 
to ta l  c o s t  of the CDC opera t ions  in  K entucky.

At the  re q u e s t  of CDC h ea d q u ar te rs ,  the CDC 
eng inee r  p roceeded  to Washington to conduc t a 
dem onstra tion  of mobile equipm ent a t  the 150th 
ann iversa ry  of the P u b lic  H ea lth  Serv ice .

C lo se  l ia ison  w as  m ain ta ined  with the  p e s t  con
tro l  opera to rs  group, both on a na t iona l  and local 
le v e l .  In conformance with the recom m endations 
of the Chicago-Cook County survey , and a t  the

re q u e s t  of the city  h ea l th  departm ent,  CDC under
took to a s s i s t  the city  of Chicago  in adop ting  and 
en forcing  a  rodent control program. P e r so n n e l  from 
A tlan ta  were d e ta i led  to  a s s i s t  in conduc ting  a 
s e r i e s  of train ing  sc h o o ls  in rodent contro l for 
city-employed personne l .  As part of th is  program, 
a rrangem ents  were made to furnish c o n su l ta n t  se r 
v ic e s  to the  mayor’s  committee on c lean-up , and a 
temporary CDC rodent control s p e c i a l i s t  was 
a s s ig n e d  to the city  of C h icago .  The a c t iv i t ie s  of 
th i s  s p e c i a l i s t  c o n s is te d  of in s t ru c t in g  hea l th  
depar tm en t personne l in  recogn it ion  of rodent 
in fe s ta t io n  and furn ish ing  recom m endations for

co rrec tion .  Approximately 40 members of the hea lth  
departm ent s ta f f  have been  tra ined .  Upon comple
tion of the program with the  hea l th  depar tm ent ,  
add i t iona l  tra in ing  w ill  be furn ished  in sp e c to rs  in 
the H ousing  Bureau and other city  depar tm en ts  as  
n e c e s s a r y .  In addi t ion ,  a rodent control s p e c i a l i s t  
from A tlan ta  sp e n t  about 5 w ee k s  in C h icago  
a s s i s t i n g  the R eg iona l Office in trying to coordi
na te  the v a r ious  c i ty  depar tm en ts  in th e ir  rodent 
contro l a c t iv i t ie s ,

At the r e q u e s t  of the Chicago-Cook County Sur
vey Committee, and the  county  hea lth  depar tm en ts ,  
a  rodent contro l exh ib i t  w as  prepared for p re se n ta 
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tion a t  the county fair. A s e r i e s  of exh ib i ts  with 
live r a ts  and p o s te rs  w as d isp lay e d  for the duration 
of the fair.

F ly  contro l a c t iv i t i e s  throughout the Region 
in c re ase d  over the p rev ious year .  More and more 
com munities req u e s ted  li te ra tu re  and consu l ta t ive  
s e rv ic e s  helpfu l  in o rgan iz ing  community-wide fly 
control programs. A s s is t a n c e  w as  given to the city  
of  Gary, Ind .,  in drawing up a b il l  for p re se n ta t io n  
to  the le g is la tu re  to enable  communities to form 
m osquito  and fly aba tem en t  d i s t r i c t s .  An enab ling  
a c t  w as drawn up in a  confe rence  with o f f ic ia ls  of 
the c i ty  of Gary and p re se n ted  to the a t to rney  
gene ra l  for n e c e s sa ry  ac tion .

A resu rvey  and in spec t ion  w as made of the fly 
control program a t  Mackinac Is lan d .  T h i s  i s  a ra the r  
unique a rea  in th a t  no m echan ized  equipm ent i s  
a l low ed on the is lan d ,  and a l l  the t ranspo r ta t ion  i s  
fu rn ished  by horse  and buggy, c re a t in g  a co n s id e r 
a b le  fly problem during the summer m onths .  Recom 
m e n d a t i o n s  w e r e  fu rn ished  to in c re a s e  the 
eff ic iency  of contro l efforts .

The CDC Section conducted  the S ch ed u les  D-12 
and D-20 of the Program Review  covering  in s e c t  
and rodent control,  and garbage .  In acco rdance

★ Kentucky
Malaria control through the app l ica tion  of DDT 

re s id u a l  sp ray  to p rem ises  in an 11-county s e c to r  
in the sou thw es te rn  corner of the S ta te ,  known as  
the  P u rc h a se  Area, comprised major CDC a c t iv i 
t i e s  in Kentucky during the f i s c a l  yea r  1949. T h is  
s e c to r  is  bordered on the south  by T e n n e s s e e ,  on 
the w e s t  and north by the Ohio R iver ,  and  on the 
e a s t  by c o u n t ie s  a d ja c e n t  to  the  Kentucky R eservo ir .

RESIDUAL SPRAY ACTIVITIES
Spraying w as p rac t ice d  on a prem ises  b a s i s .  

T he  interior of h o u se s  was t rea ted  with 5 p e rcen t  
DDT emulsion a t  the ra te  of 200 milligrams per 
square  foot. R os in  w as added in t re a t in g  exterior  
su r fa c e s ,  in acco rdance  with rec en t  f ind ings  tha t 
the  in troduction of ro s in  a s  a s t ic k in g  agen t 
ex tends  the e f fec tive  period of r e s id u a l  sp ray  
exposed  to the e lem e n ts .  Barns hous ing  dairy 
an im als  were not sp rayed  on the in s id e ,  in keeping  
with current p recau t ions  a g a in s t  the p o ss ib i l i ty  
of DDT contamination of milk. T he  addition  of
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with e x i s t in g  agreem ents  with the  B ureau  of 
P r i s o n s  and the H ospita l  D iv is ion  of the Service ,  
s a n i ta ry  su rv ey s  on in s e c t  contro l ,  roden t control,  
and garbage were made at al l  of the F e d e r a l  p r is 
ons  and Marine h o sp i ta ls  in R e g io n s  IV and V. In 

acco rdance  with th is  po licy ,  a dem onstra t ion  with 
a re p re se n ta t iv e  of the Bureau of  P r i s o n s  from 
Washington w as  made a t  C h i l l ic o th e ,  Ohio, on the 
u se  of one of the newer in s e c t i c id e s .

In line with the Service policy  of fu rn is h in g sa n i -  
ta t ion  s e rv ic e s  to the U. S. C o a s t  Guard, c lo se  
l ia iso n  w as made with the headquar te rs  of the

Ninth N aval D is t r ic t  a t C leve land .  Several m eet
ings were held  ou tl in ing  p o l ic ie s  and p rocedures ,  
and a dem onstra tion  w as  g iven a t  a m eeting of 
a l l  key personne l .  Several in sp e c t io n s  were made 
a t  C o a s t  Guard in s ta l l a t io n s  and d e ta i led  reports  

and in s t ru c t io n s  furnished for d is t r ibu t ion  to all 
of the approxim ately  200 in s t a l l a t io n s  in the 
D is tr ic t .

A cons iderab le  amount of time w as  sp e n t  in 
a s s i s t i n g  the Milwaukee County survey  in the 
p repara tion  of i n s e c t  contro l ,  rodent contro l ,  and 
re fuse  c o l lec t io n  d isp o s a l  repo r ts .

BRUCE UNDERWOOD, M.D., State Health Officer

the s t i c k in g  agen t and adoption of p rem ises  
t rea tm ent were d es ig n ed  to improve the degree 
of concurren t fly control re su l t in g  from the malaria 
program.

H ouseho lders  were charged a fee of  $3, which 
inc luded the dw elling  and a maximum of three 
ou tbu ild ings .  F u n d s  from th is  charge were used  
to  defray the  c o s t s  of sp ray  crew s and  contac t 
men. C o n tac t  men in sp e c ted  each  dw ell ing  trea ted  
with r e sp e c t  to  genera l  san i ta ry  cond it ions  which 
afforded v a lu ab le  gu idance in the  hand l ing  of

com plain ts  about the  in e f fe c t iv e n e s s  of the spray.
S tandard ized  spray  t rucks ,  equ ipped  with p res 

sure  ta n k s ,  and Hudson P erfec t ion  sp ray  cans, 
modified by the in s ta l la t io n  of a Shraeder  valve, 
were used  in  a l l  sp ray  o p e ra t ions .  DDT concen
tra te  was mixed a t  the cen tra l  p lan t .  A paddle- 
type mixer was improvised which proved s a t i s 
fac tory  in the hand ling  of the s t ic k in g  agen t and 
reduced  time and labor consumed in mixing. Spray
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t ru ck s  were equipped  with 55-gallon drums f il led  
with w ate r  for d ilu t ing  the concen tra te  in the f ie ld .

In an t ic ipa tion  of com plain ts  abou t the lack  of 
fly control by the  re s id u a l  spray ,  con tac t  men were 
in s truc ted  to exp la in  to c i t iz e n s  the importance of 
keeping the ir  p rem ises  c lean .  In addition ,  radio 
and new spaper  pub lic i ty  was employed to keep 
the public  aware of the n e c e s s i ty  of p rac t ic ing  
general sa n i ta t io n  a s  a  means of in s e c t  contro l .

By the  end of June ,  136 com pla in ts  of low fly 
k il l  had been  rec e iv e d .  I t  w as dec ided  th a t  re sp ray 
ing would be done only where n e c e s s a r y  and th a t  
inves t iga t ion  of com pla in ts  would be made to 
determine the n e c e s s i ty  of resp ray ing . Since the 
fly k i t  developed by T e c h n ic a l  D evelopm ent Ser
v ices  was not av a i la b le  , i t  w as n e c e s sa ry  to 
improvise equipment and procedures  adap tab le  
to the s i tua tion  a t  hand and personne l av a i la b le .  
T h is  w as done, and 55 p rem ises  were te s te d  for

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 11

Number o f  s p r a y  a p p l i c a t i o n s 1 2 ,7 2 6

Pounds o f  IDT u se d 3 0 ,7 3 6

CDC 5 ,2 9 6
T o t a l  m an -h o u rs  e x p en d ed 47 ,.366

L o ca l  4 2 ,0 7 2
M an-hours  p e r  a p p l i c a t i o n 3 .7 2

M an-hours  p e r  pound o f  DDT 1 .5 4

Pounds o f  COT p e r  a p p l i c a t i o n 2 .4 2

*D a ta  a r e  from  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  d e p a r t m e n t .

e f fe c t iv e n e s s  of the sp ray  in fly control by the 
end of Ju n e .  E s s e n t i a l ly ,  t e s t s  em ployed con
s i s t e d  of expos ing  f l ie s  (ca u g h t  for the purpose) 
to sp ray ed  su r fa c e s  and observ ing  the r e s u l t s .

A  p a d d le -ty p e  m ix e r , c o n s is t in g  o f fo u r p a d d le s  w e ld e d  to  a  r e v o lv in g  s h a ft  in  a  c y l in d r ic a l  ta n k , w a s  d e v is e d  to  f a c i l i 
ta te  th e  b le n d in g  o f th e  DDT p lu s  r o s in  fo rm u la tio n . C o n s id e r a b le  s a v in g  in  tim e an d  la b o r  r e s u l t e d  from  th e  c h a n g e  to  

th is  ty p e  o f m ixer.
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B e s id e s  s a v in g s  th a t  accrued  through confin ing 
resp ray  opera tions  to p rem ises  where the original 
sp ray  ac tu a l ly  w as ine ffec t ive ,  th is  t e s t in g  pro
gram was of g rea t value in dem ons tra t ing  to  home 
owners th a t  u su a l ly  the sp ra y  w as  e ffec t ive  and 
th a t  further reduction in the fly population  depended  
upon a le r tn e s s  of home owners in environm ental 
s a n i ta t io n .

OTHER ACTIVITIES
Malaria su rv e i l lan c e  in sp e c t io n s  (98) were made 

around nine e s ta b l ish m e n ts  in Kentucky: N icho ls  
V e te rans  Adm inis tra tion  H osp ita l ,  L o u isv i l le ;  
Army M edical Depot,  L o u isv i l le ;  F o r t  Knox; 
Camp B reckinridge; Camp Campbell; Lexington  
Signal Depot; V e te rans  A dm inis tra tion  H o sp i ta l ,

Coopera tive  m alaria  and murine typhus  control 
programs were carried  on in e a c h  of the S ta te s  
com prising the R egion, as  in p rev ious  y e a r s .  An 
eng inee r  and an entom ologis t a s s ig n e d  to  the 
R eg iona l  Office provided consu l ta t ive  s e rv ic e s  
and  se rv e d  as  coord ina tors  of S ta te -opera ted  pro
grams. The eng ineer  w as  a s s ig n e d  to the Regional 
O ffice  6 months of the f i s c a l  year  and  the en to 
m o log is t  9 months.

T he m alaria  control program in the re sp e c t iv e  
S ta te s  conformed to the  pattern  in e f fec t  during 
the p a s t  few y ea rs .  DDT re s id u a l  sp ray in g  was 
p rac t iced  in the rural a r e a s  and sm alle r  towns 
(in m alar ious  s e c t io n s ) .  In some of the c i t i e s  a 
more permanent type pf control program, such  as  
d rainage and f i l l ing ,  w as  conduc ted .  L o ca l  contri
bu tions  covered approxim ately  45 percen t of the 
to ta l  c o s ts  of m alaria  control o p e ra t ions .

T he  number of c a s e s  of m alaria  reported  to  the
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f o r t  Thom as; Outwood V ete rans  A dm inis tra tion  
H o sp ita l ,  Dawson Springs; B lu eg rass  Ordnance 
Works, Richmond.

Although no organized  typhus  control a c t iv i 
t i e s  were conducted by CDCA during the year ,  
s e v e r a l  con fe rences  were held  with o f f ic ia ls  in 
Bowling Green re la t iv e  to the d e s i ra b i l i ty  of 
typhus control there . However, Bowling Green

o ff ic ia ls  dec lined  to appropria te  funds for a con
trol program d e s p i te  the fac t  th a t  th i s  c i ty  is  the 
princ ipa l  typhus focus  in Kentucky.

T he  S ta te  h ea l th  department has  in i t ia ted  p la n s  
to incorporate into i t s  program tra ined  in s e c t  and 
roden t control personne l,  and it  i s  contem plated  
th a t  th is  type of a c t iv i ty  will be en larged  in the 
n ea r  future.

re sp e c t iv e  S tate hea lth  departm ents  continued to 
d ec l in e  during 1949, ind ica t ing  th a t  the res idua l  
sp ray  program w as effec tive  a g a in s t  the  principal 
m alaria  vec tor ,  A. quadrim aculatus. Evaluation  
records  of in sp e c t io n s  made in the  t rea ted  a reas  
show  96 percen t of sp rayed  h o u se s  free of “ q u ad s”  
a t  the time of inspec t ion .

S even ty -s ix  coun t ies  in the s ix  S ta te s  included 
in Region VI were approved for typhus control for 
1949, each having reported 10 or more c a s e s  of 
typhus during the yea r  1946-47. The number of 
reported  c a s e s  continued to d ec l in e  during 1949, 
in d ica t ing  a d e c re a s e  in approved co u n t ie s  for the 
s u c c e e d in g  se a so n .

Control a c t iv i t i e s  c o n s is te d  of DDT d us t ing  of 
ra t  runs for ec to p a ra s i te  contro l ,  ra t  poisoning, 
and ra tproofing. O perat ions were ca rr ied  on in many 
c o u n t ie s  not on the approved l i s t .  I n s p e c t i o n s  
show ed ra ts  re la t iv e ly  free of e c t o p a r a s i t e s  6
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months a f te r  DDT du s t in g ,  confirming the th e s i s  
th a t  one dus t ing  per  yea r  is  e f fec tive  if app lied  
properly and a t  the r igh t  s e a s o n .

In r a t  po ison ing ,  1080 w as employed in  b u s in e s s

d i s t r ic t s ,  and red sq u i l l  in r e s id e n t ia l  a r e a s .
T e c h n ic a l  su p e rv is io n  and co n su l ta t io n  s e rv ic e s  

were furnished S ta te  and  lo c a l  h ea l th  u n i ts  by 
R eg iona l  CDC personne l .

★ Al& l& m a
O pera t ional  a c t iv i t i e s  during 1949 cen te red  

around DDT re s id u a l  sp ray ing  for m alaria  control 
in 31 c o u n t ie s ,  and murine typhus contro l through 
DDT dus ting  and r a t  reduc tion  in 20 co u n t ie s .  
E ntom ologica l  su rv e i l lan c e  w as  m ain ta ined  in the 
v ic in ity  of four ac t iv e  military  in s ta l l a t io n s ,  and 
limited d itch  c lea n in g  and m ain tenance p rac t ice d  
around Maxwell F ie ld  and Gunter F ie ld ,  near  Mont
gomery. The CDC eng ineer  su p e rv ised  loca l ly  
f inanced  drainage opera tions  in C olber t  County .

DDT RESIDUAL SPRAYING
A ccum ula ted  ev idence  in d ic a te s  th a t  the b a s ic  

a im  of the r e s id u a l  sp ray  program, e l im ination  of 
m alar ia ,  is  being  accom plished .  H owever, the 
public  is  in te re s te d  a l s o  in the contro l of h o u se 
hold  p e s t s ,  par t icu la r ly  f l ie s ,  and tends  to m ea
su re  the s u c c e s s  or fa ilu re  of the sp ray  program 
in terms of i t s  e f fec t  on the population  of f l ie s .  
R ecogn iz ing  the  p ra c t ic a l  import of th is  public  
r e a c t io n ,  in p lann ing  sp ray  opera tions  in the p re
approved c o u n t ie s ,  loca l  o ff ic ia ls  were offered 
ce r ta in  a id  on condition  th a t  they provide su f f ic ie n t  
funds to  cover p rem ises  sp ray ing  on a county-wide 
b a s i s .  T h ir teen  co u n t ies  e lec ted  to p a r t ic ipa te  on 
the  proposed b a s i s .  E ig h te e n  c o u n t ie s  d ec l ined  
the offer, and sp ray ing  w as  confined to the mal
arious  a re a s  in those  c o u n t ie s .  A reas trea ted  
were determ ined through co n su l ta t ion  with loca l  
h e a l th  o f f ic ia ls  and s tu d ie s  of morbidity, m ortal
ity, and en tonrdog ica l  d a ta .  Urban a re as  were not 
inc luded  in CDC -supported  sp ray  o p e ra t ions ,  but 
a s s i s t a n c e  in the form of te ch n ic a l  su p e rv is io n  
and  tra in ing  for crewmen w as provided m unic ipa l
i t i e s  under tak ing  sp ray  programs on the ir  own.

F iv e  co u n t ies  provided funds for a  s e c o n d  t r e a t 
ment of h o u se s  during the 1948 in s e c t  s e a s o n  d e 
s p i t e  recom m endations of hea lth  o f f ic ia ls  th a t  one 
trea tm ent w as  s u f f ic ie n t .  L i t t le ,  if any ,  b e t te r  fly 
control w as ob ta ined  in th e se  five co u n t ies  than in 
the s ing le - t rea tm en t  coun t ies .

D. G. GILL, M.D., State Health Officer

In the 13 co u n t ie s  a c c e p t in g  the  county-wide 
p rem ises  sp ray  program, 1949 s e a s o n  opera tions  
were  s ta r t e d  with optimism. T h e  p rev ious  y e a r ’s 
sp ray  program had  been more or l e s s  a  failure in 
the ey e s  of the public b ec a u s e  it  f a i le d  to r id  many 
h o uses  of f l i e s .T h e  ex tens ion  of sp ray ing  to entire 
p rem ises  w as  req u e s ted  by the public  in the hope 
th a t  i t  would bring re l ie f  from f l i e s .  Unfortunate ly  
for the  sp ray  program, the m ild w in ter  and other 
fac to rs  c a u se d  a  trem endous in c re a se  in the ea r ly  
fly popula tion; and a t  the  end of the f i s c a l  year ,  
large numbers of f l ie s  w ere  p resen t  in many sp rayed  
h o u s e s .  Although few formal com plain ts  were r e g i s 
te red ,  the general public  a t t i tude  p reva i ls  th a t  DDT 
is  of l i t t le  value .  H ow ever,  in sp e c t io n s  of sp ray ed  
and  unsprayed  s e c t io n s  in d ic a ted  a defin ite  degree 
of f ly  contro l by the sp ray in g  program.

F o r  adm in is tra t ive  and  supe rv iso ry  p u rposes ,  
the  sp ray  program w as  s e t  up under nine area  
h ea d q u ar te rs .  Other than 25,000 ga l lo n s  of 25 per
c e n t  concen tra te  on hand a t  the beg inning  of the 
s e a s o n ,  DDT u se d  by CDC crew s w as  mixed in 
the  S ta te .  R o s in  w as  added  in spray  app l ied  to 
ou ts ide  s u r fa c e s .  A ll spray  t rucks  were equipped  
w ith  com presso rs  and a ir  ta n k s .  Hudson  310  G 
spray  c a n s ,  converted  for use  with a i r  t a n k s ,  were

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number of c o u n t i e s  p a r t i c i p a t i n g 31

Number of s p r a y  a p p l i c a t i o n s 1 2 2 ,0 7 0
Pounds o f DDT used 153,595

T o t a l  man
CDC 1 1 8 ,2 1 6

-h o u rs  expended
L o c a l  4 5 ,3 7 0

163 ,606

M an-hours p e r  a p p l i c a t i o n 1 .3 4

M an-hours p e r  pound o f  EOT 1 .0 7

Pounds  o f DDT p e r  a p p l i c a t i o n 1 .25

‘ D a ta  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .
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s tandard  equipm ent.

TYPHUS CONTROL
A c tiv i t ie s  in connection  with the  CDC typhus 

contro l program were conducted  during 1949 in 
20 c o u n t ie s .  County-wide programs w ere  carried  
on in Mobile, C ovington,  P ik e ,  D a le ,  Houston , 
and  Henry C o u n t ie s .  O p e r a t i o n s  in the  other 
coun t ies  were determ ined on the b a s i s  of typhus 
in c id e n c e .  In 48 c i t i e s  of 12 coun t ies ,  DDT d u s t  
w as  applied  (one or more times) and poison b a i t  
m a te r ia l  d is t r ib u ted .

T a b le  13 sum m arizes  typhus control a c t iv i t i e s  

1946-49 by y e a r s .  I t  show s th a t  w hereas  th e  number 
of p rem ises  in sp e c ted  in c re a se d  m ater ia l ly  in 1949, 
p rem ises  t rea ted ,  amount of DDT used , a r s e n ic  
w ate r ,  and man-hours expended var ied  l i t t le  from 
the  1948 level.

F ig u re  14 show s reported  typhus c a s e s  1943-49. 
Although no marked d ec rease  in reported  c a s e s  
w a s  in d ic a ted  through June 30 , 1949, a g rea t  
number of th e se  reported  c a s e s  were not from the 
p rev iously  recogn ized  typhus a re a .

T ab le  13

SUMMARY OF TYPHUS CONTROL ACTIVITIES 1 9 4 6 -4 9

Year
Prem ises
Inspected

Prem ises
Treated

DDT
Pounds

P oison
B a it
Pounds

A rsenic
Water
P in ts

Cyanogas
Pounds

T otal
Man-hours

1946 5 6 ,3 1 2 3 3 ,7 4 7 145 ,112 2 9 ,9 2 3 2 0 ,7 6 0 7 ,3 0 1 9 3 ,6 4 9
1947 7 8 ,6 4 9 5 8 ,1 9 9 2 0 5 ,7 8 6 4 4 ,3 9 6 2 0 ,8 3 3 7 ,1 7 7 9 3 ,3 8 5
1948 1 0 3 ,7 6 9 8 7 ,4 3 0 4 1 3 ,6 2 4 5 2 ,2 8 6 2 9 ,9 5 2 8 ,4 6 8 9 5 ,1 5 5
1949 1 9 6 ,3 6 5 8 1 ,6 7 0 4 0 6 ,4 8 9 32 ,0 2 2 2 7 ,6 5 4 13 ,267 9 3 ,1 0 3

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 2 0

Number o f  p r e m is e s  d u s t e d 8 1 ,6 7 0
Pounds o f  DDT p e r  p r e m is e s 5
M an-hour  p e r  p r e m is e s 0 .5

R a tp r o o f in g * *
Number o f  p r o j e c t s  r e p o r t i n g -
Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d -
M an-hours  p e r  e s t a b l i s h m e n t -

R a t R e d u c t io n * * *
Number o f  c o u n t i e s  r e p o r t i n g 10

Number o f  e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n  b a i t  -  fo o d ) 5 5 ,2 2 2

M an-hours  p e r  e s t a b l i s h m e n t 0 .4
Number o f  e s t a b l i s h m e n t s  p o i s o n e d

( p o i s o n e d  w a te r  — a r s e n i c ) 15,411
M an-hour p e r  e s t a b l i s h m e n t 0 . 4

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended 1 1 ,401
T . , , , CDC 3 3 ,3 1 9  
l o t a l  m an-hours  expended

( a l l  a c t i v i t i e s )  O th e r  5 6 ,7 0 8 90,027

‘ D a t a  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  
d e p a r t m e n t .

“ 204 m an-hours  on m a in t e n a n c e .
* * * 1 3 ,2 6 7  pounds of c y a n o g a s  u se d  a t  e x p e n d i t u r e  

o f  9 ,1 0 4  m an -h o u rs .
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★ tf-LosUdk* WILSON T .  SOW DER, M .D . ,  S ta te  H e a l th  O f f ic e r

Communicable D is e a s e  C enter  a c t iv i t i e s  in F lo r 
ida  were carried  on under the su p e rv is io n  of the 
D iv is ion  of Entom ology, Bureau of Sanitary  E n g i
neering ,  and em braced  m alar ia  and murine typhus 
contro l op e ra t io n s .  L o c a l  un its  contribu ted  38 
p ercen t  of the to ta l  c o s t s  of opera tional  programs. 
The c l o s e s t  coord ina tion  with loca l  h e a l th  units  
w as  p rac t ice d  with  te ch n ic a l  advice  provided by 
CDC p ersonne l  a t  d i s t r ic t  and S tate  l e v e ls .

RESIDUAL SPRAYING FOR MALARIA CONTROL 
During the f i r s t  h a l f  of the f i s c a l  year ,  TA  per

cen t DDT em ulsion  w as  app l ied  to unsc reened  or 
only partly  s c re e n e d  h o u s e s .  O pera t ions  under th is  
po l icy  covered  15 co u n t ies  and  re su l ted  in the 
sp ray ing  of 12 ,536 of 13,954 h o u se s  in sp e c te d .  
During the l a s t  h a l f  of the  year ,  sp ray ing  inc luded  
ou tbu ild ings  a s  w e l l  a s  hou se s .  E m p h a s is  w as 
p la c e d  on sp ray ing  the in ter io rs  of ou tbu ild ings 
s in c e  no a d h e s iv e  a g e n t  w as added ,  and the 
s t reng th  w as  reduced  from 7 Vi percen t to 5 percen t 
DDT. County-wide sp ray in g  was conduc ted  in 22 
coun t ies  and  l im ited  opera tions  were ca rr ied  on in

8 other c o u n t ie s .
E v a lu a t io n  in sp e c t io n s  showed 97.2  p e rc e n t  of 

625 un sc re en e d  or poorly s c re e n e d  h o u se s  in
sp e c te d  w ere  free of “ q u a d s .”  In h o u se s  not 
sp ray e d ,  only 82 p e rc en t  were free of “ q u a d s .”  
Concurren t  fly contro l apparen tly  w as  l e s s  s a t i s 
factory  than in prev ious y ea rs .

A n o p h e les  a lb im anus  su rv e i l lan c e  in the  F lo r id a  
K eys  and the sou thern  m ainland continued during 
the year .  A du lts  were ta k en  a t  three lo c a t io n s  on 
the K eys.  L arvae  were co l lec te d  in a  r e s t r ic te d  
a re a  on Big P in e  Key. Of 314,969 spec im ens  
co l le c te d ,  622 ad u l ts  and 89 larvae were iden tif ied  
a s  A . a lb im anus. No in c re ase  in m alaria  could  be 
a t t r ibu ted  to  th is  s p e c i e s .  However, labora tory  
findings show  a  co lony  e s ta b l i s h e d  from spe c im en s  
taken  in th is  area  are capab le  of t ransm itt ing  one 
s t ra in  of P lasm odium  fa lciparum . ^

Other a c t iv i t i e s  inc luded  eva lu a t io n  of ce r ta in  
equipment a s  a  sp a c e  control of adu l t  m osqu i toes ,  
b io log ica l  s tu d ie s  of M ansonia  sp p . ,  a coopera tive  
in v e s t ig a t io n  of sa n d  fly (C u lic o id e s )  b io logy and 
con tro l ,  and in sp e c t io n s  of w ate r  impoundments. 
During th is  period ,  2 ,447 ,185  larvae and  adu lt  
m osqu i toes  were id en t i f ied  and  repo rted ,  in a d d i

t ion  to  12 s p e c ie s  of C u lico id es  from light-trap
c o l le c t io n s  in  15 c o u n t ie s .

T he  Key West program to contro l A e d e s  a eg yp ti  
m o sq u i to es  w as continued with  em phas is  on the 
e l im ina tion  of b re e d in g p la c e s .  CDC p a r t ic ip a ted  to 
the ex ten t  of the loan of a v e h ic le .O f  18,219 w ells  
and c i s te rn s  in sp e c ted ,  45 w e l l s  were f i l led .

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
F i s c a l  YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 30

Number o f  s p r a y  a p p l i c a t i o n s  . 49 ,3 3 5

Pounds o f  DDT used 7 0 ,5 5 5

' CDC 1 2 ,4 4 6
T o t a l  m an -h o u rs  expended  ___ 66 ,4 3 7

i .oc a i  w . y y i

M an -h o u rs  p e r  a p p l i c a t i o n 1 .34

M a n - h o u r  p e r  pound o f  DDT 0 .9 4

Pounds o f  DDT p e r  a p p l i c a t i o n 1 .4 3

• D a ta  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  s e r v i c e s  by  S t a t e  h e a l t h  d e p a r t m e n t .

TYPHUS CONTROL
No hard  and f a s t  pa t te rn  w as  fo llowed in typhus 

contro l o p e ra t ions .  B e c a u se  of a  r e d u c t i o n  in 
funds ,  e ffo rts  were made to in troduce m odif ica tions  
offering g rea te r  coverage  a t  l e s s  c o s t .  In pu rsu i t  
of th is  o b jec t iv e ,  the  following changes  were 
adopted : (1) p rem ises  were d u s te d  one time in s te a d  
of tw ice  a s  p rev iously ,  (2) both typhus and  m alaria  
contro l p ro jec ts  were a s s ig n e d  to  a  s in g le  su p e r
v iso r ,  (3) m a lar ia  control r e s id u a l  sp ray ing  and 
typhus contro l dus t ing  were combined in  the rural 
a r e a s  of th ree  coun t ies ,  and  (4) the amount of 
e v a lu a t io n  trapp ing  w as  reduced . T h e s e  changes  
p e rm it ted  e x p a n s io n  of the d u s t in g  program to 
inc lude  a d d i t io n a l  territory in the old p ro je c ts  and 
i t s  ex ten s io n  to  four new cou n t ie s .

Contro l a c t iv i t ie s  were ca rr ied  on in nine coun
t i e s .  D usting  p ro jec ts  were opera ted  in  e igh t  coun
t i e s :  D ade ,  E sc a m b ia ,  H il lsborough , P in e l l a s ,
G ad sd e n ,  J a c k so n ,  Madison, and W ashington. 
P re m is e s  d u s t ings  for the f i s c a l  year  were 4 ,277 
l e s s  than  the  1948 to ta l .  H owever, s in c e  p rem ises  
w ere  d u s te d  tw ice  during 1948 and only once during 
1949, the number of p rem ises  covered  w as  much 
larger  in  1949.
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In S t.  A ugustine ,  St. Jo h n s  County , DDT r e s id u a l  
sp ray ing  (5 p e rc en t  DDT) w as conducted  on an  ex 
perim enta l b a s i s  for ra t  e c to p a ra s i te  contro l  in 
l ie u  of DDT dusting .  P a r t ic u la r  a t ten t io n  w a s  given 
to good coverage in a t t i c s ,  on s i l l s ,  underneath  
bu ild ings ,  and other ra t  ha rbo rages .  One a p p l ic a 
t io n  w as  made to 271 p rem ises .  T he  presp ray ing  
X. ch eo p is  index was 9.5 and the p e rc e n ta g e  of 
ra t  b loods found p o s i t iv e ,  44 .7 .  The p o s tsp ra y in g  
X . ch eo p is  index w as  0 .65 (199 r a ts  from sprayed  
p rem ises )  and  5.04 for u n sp rayed  p rem ises  (249 
r a ts ) .  The p o s i t iv e  blood com parison w as  20.7  per
ce n t  in sp rayed  and  26.1 in unsprayed  te rr ito ry .

Spraying was s ta r ted  A ugust 9 and com pleted  
Septem ber 3, 1948. By June 1949 the r e s id u a l  
e f fec t  of the  sp ray  appa ren tly  had been m ater ia l ly  
d i s s i p a t e d ,  s ince  the X. ch eo p is  index rose  
p rec ip i tab ly .

R e s u l t s  of the experim ent ind ica te  th a t  the 
in i t ia l  degree of contro l from re s id u a l  sp ray in g  i s  
abou t the same a s  from dus t ing ,  but d us t ing  a p 
p e a r s  to give control over a  longer per iod .  More
over ,  sp ray ing  proved more exp e n s iv e  than  dus t ing ,  
p a r t icu la r ly  in terms of man-hours. A dherence to 
d u s t in g  a s  a means of ra t  ec to p a ra s i te  contro l is  
ind ica ted .

In three coun ties  ( Jac k so n ,  Madison, and Wash
ington) a combined county-wide re s id u a l  sp ray ing  
and d u s t in g  program w as conducted .  C rew s ,  u su a l ly  
c o n s is t in g  of one laborer  for dus t ing ,  two for sp ra y 
ing, a co n ta c t  man, and a foreman in charge of both 
a c t iv i t i e s ,  were transpo r ted  in a  s in g le  v e h ic le .  
When sp ray ing  w as com pleted  a h e ad  of dusting ,  
the sp ray  crew a s s i s t e d  with the d u s t in g  and v ice 
v e r s a .  P ro je c t s  were opera ted  in rural s e c t io n s  
only. R e s id u a l  sp ray ing  covered 5,011 p rem ises  and  
du s t in g  4 ,693 . In J a c k so n  County 280 more prem
i s e s  were d u s te d  than  were sp rayed ,  w h ile  in  Madi
so n  and Washington C oun t ies  the number sp ray ed

ex c ee d ed  those  dus ted  by 598. T h e  over-a ll  c o s t  of 
the  com bined opera tions  approxim ated $5.24 per  
p re m ise s .  A break-down of o p e r a t i o n a l  c o s t  is 
shown in tab le  14.

The r e s u l t s  of th is  l im ited  opera tion  ind ica te  
tha t  i f  com petently  s ta f fe d ,  the  combined procedure 
offers a  method of t rea t in g  rura l  p rem ises  a t  a 
c o s t  below th a t  required  for s e p a ra te  sp ray ing  
and d u s t in g  opera tions .

T h i s  yea r  trapping  w as  p rac t ice d  per iod ica l ly  
ra th e r  than on a regu la r  monthly b a s i s .  However, 
trapp ing  w as  done on a l l  p ro jec ts  in a l l  a r e a s ,  
inc lud ing  the S t.  Augustine experim ental re s id u a l  
sp ray  p ro jec t .  T ab le  15 sum m arizes  the r e s u l t s  of 
e v a lu a t io n  trapping  a c t iv i t ie s .  The X . ch eo p is  
index of 4 .92  in the contro l te rr i to ry  w as  s l ig h t ly  
lower than in the two p reced ing  yea rs  when i t  w as 
5 .16  and 5 .15 r e s p e c t iv e ly .L a b o ra to ry  exam ination 
of blood se ra  show ed 4 .96  p ercen t  p o s i t iv e  from 
trea ted  and  18.60 p ercen t  from un trea ted  a re a s ,  
a s l ig h t  d e c re a s e  from the p o s i t iv e  percen tage  
in both the t rea ted  and un trea ted  a re a s  for 1948.

In J a c k so n v i l le ,  dus ting  w as d isc o n t in u e d  in 
th ree  formerly dus ted  a r e a s ,  but eva lua t ion  trap
p ing  w as p rac t ice d  p e r iod ica l ly .  Although th e se  
a re a s  were la s t  dus ted  in Ju ly  1948, the X . cheop is  
index w as  found lower than  the average  for dusted  
a r e a s  in the S ta te .  The J a c k so n v i l le  ra te  w a s  0.12 
compared with 0.15 for the S ta te .  All blood se ra  
co l le c te d  from the J a c k so n v i l le  a re a  ra ts  reg is te red  
n eg a t iv e .

R atp roofing  a c t iv i t i e s  were carried  on in  five 
towns and in some degree in a few o the r  p la c e s  
where c a s e s  of typhus occurred  re c e n t ly .  In a l l ,  
227 e s ta b l i s h m e n ts  were ra tproofed .  In E scam b ia  
County cons iderab le  p rog ress  w as  made in e n c lo s 
ing  garbage ca n s  in ratproof s to rage  bins and  in 
the  in s ta l la t io n  of r a i s e d  b ins  for s to rag e  of trash  
and  rubbish  in the b u s in e s s  s e c t io n s .  C lea rw ate r ,

T a b le  14

COMBINED SPRAYING AND DUSTING COSTS 
Jan u ary  1 -  J u ly  2, 1949

C ounties

DDT Spraying 10 p ercen t DDT D usting Cost v e h ic le s
equipm ent/
prem ises

T ota l
c o s t
/p rem ises

Prem ises
Treated

S u p er ., labor  
c o st /p r e m ise s

Cost DDT 
/p rem ise s

Prem ises
trea ted

S iv e r . , labor  
c o s t /p r e m ise s

Cost DDT 
/p rem ise s

J a c k s o n 2 ,1 9 2 $ 0 .7 3 $ 2 .2 5 2 ,4 7 2 $0 . 6 6 $ 0 .5 5 $ 1 .4 7 $5. 66
W ashing ton 1 ,3 6 7 0 .9 1 1 .9 5 988 0 .9 0 0 .2 9 1 .2 4 5 .2 9
Madison 1 ,4 5 2 1 .3 5 1 .3 1 1 ,2 3 3 0 .4 6 0 .4 0 1 .2 6 4 .7 8
T o ta ls 5 ,011 $ 0 .9 9 $ 1 .8 4 2 ,4 4 3 $ 0 .6 7 $ 0 .4 1 $ 1 .3 2 $ 5 .2 4
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T a b le  15

EVALUATION OF DDT DUSTING PROGRAM-TYPHUS CONTROL ACTIVITIES
FISCAL YEAR 1949

Area

Number
r a ts
Combed

Number
“X.
C heopis”

Number 
r a ts  
w ith  *X. 
C heopis”

Mean
number
*X.
C heopis”

P ercent 
r a ts  
in fe s te d  
"X. Cheopis”

T otal
f l e a s

T otal
m ites

T otal
l i c e

BLOOD
Percent
p o s i t iv e

P ercent
n eg a tiv e

T r e a t e d 1 ,4 0 7 320 82 0 .2 3 5 .8 0 1 ,2 2 7 2 ,7 5 9 5 ,7 0 0 4 .9 6 9 5 .0 4

U n t r e a t e d 1 ,252 6 ,1 6 1 758 4 .9 2 60 .5 0 1 0 ,4 8 3 18,3-39 2 3 ,8 2 3 18 .6 0 8 1 .4 0

in P in e l l a s  County, inaugura ted  ra tproofing  a t  the 
c lose  of the f i s c a l  year .  P o iso n in g  w as  p rac ticed ,  
in some degree in five c o u n t ie s ,  including w id e 
sp read  d is t r ib u t io n  of po isoned  ba i t  a lo n g  the 
water-front a re a s  in Dade and Duval C o u n t ie s .  In

Hillsborough County ,  po isoned  ba i t  w as  d is t r ibu ted  
in connect ion  with the “ home se rv ic e ”  rendered  by 
the loca l  h e a l th  un it .  In a l l ,  about 5 tons  of po i
soned  b a i t  were d is t r ibu ted  in 8,683 e s ta b l i s h 
ments.  In add i t ion ,  1080 w as  p laced  in 1 ,746 e s ta b 
lishm en ts ,  and  133 pounds of cyanogas  u se d  in 
g as s in g  burrows around 24 e s ta b l i s h m e n ts .C o n 
siderab le  effort  w as  expended  in support of im
proved garbage d is p o s a l ,  harborage removal,  and 
general environm enta l s a n i ta t io n .

The number of reported  c a s e s  of typhus con
tinued to d e c l in e .  During the ca lendar  year  1948 
there were 166 c a s e s  reported  from 34 of the 67 
coun ties  in the S ta te .  T h i s  com pares with 344 re 
ported for the ca lendar  year 1947. F o r  the  f i rs t  
half of the ca le n d a r  year  1949 there were 49 c a s e s  
reported com pared with  67 for the same period in 
1948.

OTHER ACTIVITIES
R e p re s e n ta t iv e s  of the  S tate  CDC office con

tinued to  a s s i s t  the U n ivers i ty  of F lo r id a ,  F lo r id a  
Health D epartm ent,  and  A lachua County Health  
Unit with the shor t  course  for s a n i ta r ia n s  he ld  in 
G a in e sv i l le .  S ix  days  ea ch  .quarter were devo ted  

to le c tu re s  and  conduc ting  t ra in ees  on f ie ld  tr ips  
in connection  with  in se c t  and rodent contro l .  Infor
mation concern ing  rodent and in s e c t  contro l was 
d issem in a te d  through a l l  normal c h a n n e ls ,  such  a s

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 9

Number o f  p r e m is e s  d u s t e d 4 5 ,6 7 1

Pounds o f  DDT p e r  p re m ise s 4
M an-hour p e r  p re m ise s 0 .5

R a t p r o o f  in  g* *
Number o f  p r o j e c t s  r e p o r t i n g  

( f i v e  to w n s) 3
Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 227

M an -h o u rs  p e r  e s t a b l i s h m e n t 62

R a t R e d u c t io n * * *
Number o f  c o u n t i e s  r e p o r t i n g 5

Number o f  e s t a b l i s h m e n t s  p o i so n e d  
( p o i s o n  b a i t  -  food) 8 ,6 8 3

Man-hour p e r  e s t a b l i s h m e n t 0 . 4

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n e d  w a t e r  -  1080) 1 ,7 4 6

M an-hours  p e r  e s t a b l i s h m e n t 1 .9

E v a l u a t i o n  A c t i v i t i e s
M an -h o u rs  expended 7 ,5 0 6

T o t a l  m an -h o u rs  expended  31>589 
( a l l  a c t i v i t i e s )  0 t h e r  4 4  96Q 7 6 ,5 4 9

* D a ta  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  b y  S t a t e  h e a l t h  
d e p a r t m e n t .

* * 3 9 6  m a n - h o u r s  e x p e n d e d  on m a i n t e n a n c e ;  8 8  
m an -h o u rs  on i n i t i a l  e r a d i c a t i o n .

* * * 1 3 3  p o u n d s  o f  c y a n o g a s  u s e d  i n  t r e a t i n g  24 
e s t a b  l i s h m e n t s .

s p e c ia l  p u b l ic a t io n s ,  new spaper  a r t i c l e s ,  rad io  
t a lk s ,  group d i s c u s s io n s ,  a d d r e s s e s  before c iv ic  
o rg an iz a t io n s ,  and  s p e c ia l  m ee tings .
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★ Qeosuiïa T .  F .  S E L L E R S ,  M .D . ,  D ir e c to r  o f  P u b l i c  H ea l th

O perational control program s carried  on during 
1949 c o n s is te d  of DDT re s id u a l sp ray in g  for 
m alaria  contro l and typhus contro l through ra t-  
p roofing of b u ild in g s , re fu se  c o llec tio n  and d is 
p o sa l s e rv ic e s ,  ra t  e ra d ica tio n , and DDT d u stin g  
for the contro l of ra t e c to p a ra s i te s .  In m alaria  
con tro l o p era tio n s , S tate  and lo c a l con tribu tions 
covered 38 p ercen t of the to ta l c o s t and abou t 50 
p e rc en t in typhus contro l a c t iv i t ie s .

MALARIA CONTROL
T he 1949 DDT re s id u a l house sp ray in g  program 

for m alaria  con tro l follow ed the pa tte rn  and pro
ced u res  of p rev ious y e a rs . O p era tio n s w ere som e
w hat below  the 1948 le v e l b ecau se  of reduced  
F e d e ra l a l lo c a tio n s . T h irty -n ine  co u n ties  p a r tic i
p a ted  in  the sp ray  program during the  f is c a l  y ea r. 
A pp lica tion  w as by the reg u la ted  p re ssu re  sp ray e rs  
d es ig n ed  and developed  by G eorgia p e rso n n e l. A 
m ech an ica l ag ita to r  w as added  to  the em ulsion 
drums m ounted on sp ray  tru ck s w hich p ra c tic a lly  
e lim ina ted  em ulsion  se p a ra tio n .

While the sp ray  program w as d irec ted  tow ard 
m alaria  contro l p rim arily , public  clam or con tinued  
for im provem ent in the 1 ev e l of concu rren t fly con
tro l and e ffo rts  were m ade to  s a t is fy  th is  dem and. 
Through the cooperation  of CDC a thorough 2-week 
tra in in g  co u rse  in in s e c t  con tro l w as provided  for 
d is t r ic t  and a re a  su p e rv is o rs  prior to the beg inn ing  
of the sp ray  se a so n . T h is  he lped  to  in c re a se  the 
e ffic ien c y  of sp ray  crew m en. O w ners or o ccu p an ts  
of h o u se s  in the re s id u a l sp ray  a re a  w ere offered 
a n o n res id e n tia l p rem ises  sp ray  trea tm en t on con
d itio n  th a t they  bear m ajor sh a re  of the c o s ts  on 
the b a s is  of am ount of em ulsion ap p lied . Norm ally 
th is  trea tm en t w as ap p lied  prior to the regu la rly  
sc h ed u le d  house  sp ray in g . In ad d itio n , coverage 
in the house  sp ray in g  program w as expanded  to  
inc lude  th o se  su rfa c e s  p a rticu la rly  favored by 
f l ie s ,  such  a s  lamp c o rd s , ed g es of fu rn itu re , and 
s tru c tu ra l and ornam ental su r fa c e s . E m p h a sis  w as 
p la ce d  on fly  b reed ing  a re a s  in the n o n res id e n tia l 
sp ray in g  program; and in connection  w ith  the 
sc h ed u le d  house sp ray ing , lite ra tu re  w as d is trib u ted  
urging h o u seh o ld ers  to p ra c tic e  s a n ita tio n  as  a  fly 
con tro l m easu re . As a r e s u lt  of th is  em p h asis , fly 
contro l r e s u l ts  w ere a t  a  h igher le v e l than la s t  
year.

Investigations.  U sing  house  f lie s  as  t e s t  in s e c ts ,  
in v e s tig a tio n s  to determ ine the duration  under field  
co n d itio n s of to x ic ity  of v ario u s ra te s  of DDT 
ap p lica tio n  w ere co n tinued . A p p lica tio n  r a te s  
rang ing  from 100 m illigram s to  400 m illig ram s of 
DDT per sq u a re  foot were te s te d  and a ll produced 
s a tis fa c to ry  r e s u l ts  up to  12 to 14 w eek s. F o r 
longer p e rio d s , r e s u lts  w ere e rra tic  re g a rd le ss  of 
s tren g th . It w as concluded  th a t no m arked in c re ase  
in  duration  of to x ic ity  of DDT re s id u a l is  to  be 
gained  by ap p ly in g  a t  r a te s  in e x c e s s  of 100 
m illigram s per sq u a re  foot.

During the la tte r  h a lf  of the f is c a l y ea r, pro-

In  su p p o rt o f e n to m o lo g ic a l  in v e s t ig a t io n s ,  a  m a ch in e  
w a s  d e v e lo p e d  fo r  th e  a p p l ic a t io n  o f  d e s ig n a te d  r a t e s  
o f  D D T  e m u ls io n  to  t e s t  p a n e ls .  A s  n o te d  th e  m a ch in e  
in c lu d e s  a  r e g u la te d  p r e s s u r e  s p r a y e r ,  n o z z le ,  an d  a 
m o to r-d rive n  c o n v e y o r  b e l t .  P r a c t i c a l ly  a n y  s tren g th  
o f  a p p lic a t io n  m ay  b e  m ade b y  v a r y in g  th e  s tre n g th  o f 
th e  e m u ls io n , th e  a ir  p r e s s u r e ,  n o z z le  o r i f i c e ,  and 
b e lt  s p e e d .
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cedu res and ap p a ra tu s  were developed  for running 
fie ld  t e s t s  to  determ ine the re s is ta n c e  of w ild 
s tra in s  of house f lie s  to  DDT« A m achine w as 
developed  for the ac c u ra te  a p p lica tio n  of d e s ig 
nated  r a te s  of DDT to t e s t  p an e ls  w hich were 
u tilize d  in fie ld  in v e s tig a tio n s . F in d in g s  through 
the end of the f is c a l  year appear to in d ic a te  th a t 
r e s is ta n c e  to  DDT is a minor fac to r in the lev e l of 
fly contro l through DDT re s id u a l sp ray in g , a t le a s t  
in the a rea  covered  by the G eorgia house re s id u a l 
spray program .

In an attem pt to  c la rify  ce rta in  q u e s tio n s  a s s o 
c ia ted  w ith m alaria  m orbidity  rep o rtin g , tra in ed  
w orkers w ere a s s ig n e d  to  in te rv iew  p rivate  p h y s i
c ia n s  and se cu re  from them  m alaria  m orbidity and 
m ortality  d a ta . In terv iew s w ere conducted  with 
490 p h y s ic ia n s  in 83 co u n tie s  in sou thern  G eorg ia , 
considered  the more m alarious se c tio n  of the 
S ta te . F ifty -fou r p e rc en t of the 490 p h y s ic ia n s  
in terv iew ed ad v ised  th a t they had a tten d e d  one or 
more c a s e s  of m alaria  during 1948 (through O cto
ber). In te rv iew ers  accum ulated  4 ,681 c a s e s  in 
th is  m anner. During th is  period , p riv a te  p h y s ic ia n s  
in the 83 co u n tie s  form ally  reported  only  26 c a s e s  
of m alaria  to the S ta te  h ea lth  departm ent.

E p id e m io lo g is ts  of the S ta te  h ea lth  departm ent 
question  the a u th en tic ity  of the  c a s e s  accum ulated  
by the in te rv ie w e rs . T hey  po in t out th a t the d ia g 
n o se s  w ere b a se d  purely  on c lin ic a l im p re ss io n s , 
none of which w ere confirm ed by re lia b le  lab o ra 
to r ie s . The ex p e rien c e  of S ta te  la b o ra to rie s  w ith 
re sp e c t to  b lood sm ears  subm itted  by p h y s ic ia n s  
fa ils  to  support th e se  c lin ic a l d ia g n o se s . B lood 
sm ear su rv ey s  in a re a s  w here the d is e a s e  w as 
sa id  to be p rev a len t c o n s is te n tly  fa ile d  to d e te c t 
m alaria  p a ra s i te s .  T h e se  find ings to g e th er with 
eva lua tion  s tu d ie s  o f o ffic ia lly  reported  c a s e s  have

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number of c o u n t i e s  p a r t i c i p a t i n g 39

Number o f s p r a y  a p p l i c a t i o n s 1 40 ,5 5 4

Pounds of COT used 115 .892
CDC 4 1 ,3 7 7

Tot a 1 man -h o u rs  expended
Loc a 1 87 , 47 0

128,847

Man-hour p e r  a p p l i c a t i o n 0 .9 6

M an-hours p e r  pound o f  DDT 1 . 1 1

Pounds o f  DOT p e r  a p p l i c a t i o n 0 . 8 6

led  S ta te  e p id em io lo g is ts  to  b e liev e  the d is e a s e  is 
overrepo rted  ra th e r  than underrepo rted . C en te r 
e p id em io lo g is ts  concur in the v iew  th a t m alaria  
i s  ov errep o rted .

TYPHUS CONTROL
T h e in c id en c e  of m urine typhus for f is c a l  year 

1949 w as 223 com pared w ith 290 in 1948, a d ec lin e  
of 23 p erc en t. T h is  re f le c ts  a d ec lin e  of 81 per
ce n t from the  1945 le v e l (figure 15) w hich i s  u sed  
in m easuring  con tro l e f fe c tiv e n e s s , s in c e  the 
expanded  typhus contro l program  w as in it ia te d  
w ith the beg inn ing  of f is c a l  y ea r 1946. The number 
of f a ta l i t i e s  w as 17 in 1949 com pared w ith 27 in 
1948, or a d e c re a s e  of 37 p ercen t.

FIGURE 15
TOTAL NUMBER OF TYPHUS FEVER CASES REPORTED BY FISCAL YEARS IN GEORGIA 

GEORGIA DEPARTMENT OF PUBLIC HEALTH -  TYPHUS CONTROL SERVICE

11
1941 1942 1943 1945 1946

*Data  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  s e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

T h is  im pressive  reduction  in m orbidity and 
m orta lity  in c id e n c e s , in  the m ain, h a s  been  in the 
la rger m etropolitan  co u n ties  of C hatham , B ibb, 
F u lto n , R ichm ond, and D eK alb . Murine typhus in 
th e se  five co u n ties  may now be co n s id ered  under 
co n tro l, and for the p re se n t, does no t c o n s titu te  a 
m ajor pub lic  h ea lth  problem .

DDT Dusting and Rat Eradication. Seventy  coun 
t ie s  p a r tic ip a te d  in DDT d u stin g , a n tira t sa n ita -  
ta tio n , and ra t e ra d ica tio n  o p e ra tio n s . O pera tions 
w ere county-w ide in 32 co u n tie s  and on a s e le c 
tiv e  b a s is  in 38. T e c h n ic a l su p e rv is io n , motor 
equipm ent and m ain tenance th e re o f, DDT d u st, 
d u s tin g  equipm ent, and ce rta in  ro d e n tic id e s  w ere 
provided ou t of F e d e ra l and S ta te  funds. P a r t ic i
p a tin g  co u n tie s  and c i t ie s  su p p lied  n e c e s sa ry  
labo r for DDT d u stin g , and p la c in g  po ison  b a it 
and b a it m a te ria l. Some 371 ,000  pounds of DDT 
d u s t w ere u sed  in tre a tin g  116,803 p rem ises . R a t 
e ra d ic a tio n  a c t iv i t ie s  w ere conducted  on 72,924 
p rem ises . R ed s q u il l  w as the ch o ice  ro d en tic id e
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in trea tin g  la rge  a re a s .  A rsen ic  and 1080 w ere 
u sed  to som e e x ten t in b u s in e s s  e s ta b lish m e n ts , 
where tra in ed  p e r s o n n e l  e x e r c i s e d  d i r e c t  
su p e rv is io n .

Ratproofing of Buildings. R atproofing  p ro je c ts  
w ere p u rsu ed  in A tla n ta , M acon, T ifto n , and Way- 
c ro ss . R a tp roofing  su rv ey s  were made in A m ericus 
and J e su p . In ra tp roofing  o p e ra tio n s , su p e rv is io n  
w as su p p lied  by the S tate  T yphus C ontro l S erv ice . 
O w ners an d /o r  te n a n ts ,  through co n trib u tio n s  to a 
community revo lv ing  fund, paid  the c o s ts  of labor 
and m a te r ia ls . D uring the  y ea r , 945 b u s in e s s  
e s ta b lish m e n ts  w ere su rv ey ed  and 647 of th a t 
num ber ra tp ro o fed .

Refuse Collection and D isp osa l Service. T e c h 
n ic a l a id  and o ther adv iso ry  s e rv ic e s  w ere ex tended  
a number of com m unities in p lan n in g  and in au g u ra t
ing  program s d es ig n ed  to improve ra t con tro l through 
the e lim in a tio n  of ra t food su p p lie s  and d e s tru c 
tion  of ra t h a rb o rag e s . Improved land  f ill  m ethods 
of re fu se  d isp o s a l w ere in s titu te d  by 12 c i t ie s  and 
2 co u n tie s , and prelim inary  work in e s ta b l is h in g  
land  f i l l s  w as  acco m p lish ed  in 8 ad d itio n a l c i t ie s  
and tow ns.

Investigations. In v e s tig a tio n a l a c t iv i t ie s  carried  
on during the y ea r c o n s is te d  of in v e s tig a tio n s  of 
human typhus c a s e s  repo rted  by p ra c tic in g  p h y si
c ia n s , w ith  the o b jec tiv e  of e s ta b l ish in g  foci of 
in fec tio n ; and f ie ld  and labora to ry  in v e s tig a tio n s  
to a s c e r ta in  the degree  of typhus in ra ts  and ra t 
e c to p a ra s ite  in fe s ta tio n  as  a m eans of determ in ing  
the e ffe c tiv e n e s s  of typhus contro l m e asu res .

In v e s tig a tio n s  w ere made of 97 reported  c a s e s  
of ty p h u s , and a l l  ra t- in fe s te d  p rem ises  im p lica ted  
in the foci of in fec tio n  w ere d u sted  w ith  DDT.

D uring the y e a r , 8 ,131 ra ts  w ere trapped  and 
69 ,700  ra t e c to p a ra s i te s  w ere c o llec te d  for exam i
na tio n  and c la s s if ic a t io n .  The in d ic a ted  reduction  
in the ra t- f le a  index  through DDT d u stin g  w as
34.3  p e rc en t. Of 3 ,098  ra t blood sp ec im en s exam 

ined se ro lo g ic a lly , 371 w ere p o s itiv e  for murine 
ty p h u s .

The in fec tion  ra te  of r a ts  trapped  w as 12 .0  
p e rc en t in 1949 com pared w ith 16.6 p e rc en t in
1948.

T he s p e c ia l in v e s tig a tiv e  s tu d y , in it ia te d  in 
B rooks, T hom as, G rady, and D ecatu r C o u n ties  in 
1945, w as con tinued  in cooperation  w ith CDC.

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
F i s c a l  Y ear 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 70

Number o f  p r e m is e s  d u s t e d 116 ,803
Pounds  o f  DDT p e r  p re m ise s 3 .2
M an-hour p e r  p r e m is e s 0 .4

Rat proo f  in g *  *
Number o f  p r o j e c t s  r e p o r t i n g  

(S u rv e y s  i n  two c i t i e s ) 4
Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d  

(945 s u r v e y e d ) 647
M an-hours  p e r  e s t a b l i s h m e n t 31

R at R e d u c t io n * * *
Number o f  c o u n t i e s  r e p o r t i n g 2 1

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n  b a i t  -  food) 7 1 ,4 2 8

M an-hour p e r  e s t a b l i s h m e n t 0 . 4
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  

( p o i s o n e d  w a t e r  -  1080) 1 ,4 9 6
M an-hours  p e r  e s t a b l i s h m e n t 1 .4

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended 11 ,094
T _ i v. j  j  CDC 5 0 ,7 8 9  l o t a l  m an-hours  expended  ’

( a l l  a c t i v i t i e s )  a h e r
145,079

* D a ta  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  b y  S t a t e  h e a l t h  
d e p a r t m e n t .

* * 2 ,3 1 6  m an-hours  expended on i n i t i a l  e r a d i c a t i o n .  
* * * 4 ,3 0 1  p o u n d s  o f  c y a n o g a s  u s e d  a t  e x p e n d i t u r e  

o f  6 ,2 8 2  m a n - h o u r s .

FELIX J. UNDERWOOD, M.D., State Health Officer

C om m unicable D ise a se  C en te r a c t iv i t ie s  during 
1949, p a rticu la rly  m alaria  e ra d ica tio n  and m urine 
typhus con tro l, w ere ca rried  on a s  an in te g ra l 
p a r t of the o p era tio n s of lo ca l hea lth  d ep a rtm en ts . 
S uperv ision  w as su p p lied  by the d iv is io n  of s a n i

ta ry  en g in ee rin g  of the S ta te  board of h e a lth , a s  
in  p rev ious y e a rs . A rea and p ro jec t su p e rv iso rs , 
a t ta c h e d  to  lo c a l h ea lth  d ep a rtm en ts , d irec ted  
f ie ld  o p e ra tio n s .

M alaria e ra d ic a tio n  through DDT (IVi percen t)

Courtesy of the David J. Sencer CDC Museum



re s id u a l sp ray in g  w as p rac tice d  in 22 co u n tie s  
and m urine typhus con tro l through DDT d u stin g  
w as on a county-w ide b a s is  in  H arrison  an d  P ik e  
C o u n ties  and in 35 com m unities of o ther co u n tie s  
where p rev io u s trapp ing  d isc lo se d  the p re se n ce  of 
ty p h u s-p o sitiv e  r a t s .  E v a lu a tio n  su rv ey s  w ere 
conducted  in co n n ectio n  w ith m alaria  an d  typhus 
fie ld  o p e ra tio n s .

MALARIA ERADICATION OPERATIONS
T h e co o p era tiv e  program  to  e ra d ic a te  m alaria 

con tinued  w ith  en cou rag ing  r e s u l t s .  D uring the 
f is c a l y ea r, 7 lA  p e rc en t DDT em ulsion  w as ap p lied  
to 130,149 p rem ises  (h o u se s , outdoor to i l e ts ,  an d  
an im al-housing  b arn s). A dd itiona l p rem ises  were 
tre a te d  in co n n ectio n  w ith  s p e c ia l p ro je c ts .

S ix c a s e s  of m alaria  w ere rep o rted  through 
June 30, 1949, none of w hich have been  confirm ed 
by p o s itiv e  labo ra to ry  s l id e s .  During the ca len d ar 
year 1948, 125 c a s e s  w ere reported  of w h ich  12 
were confirm ed by p o s itiv e  labora to ry  s l id e s .  The 
S ta te  board of h ea lth  en co u rag es the rep o rtin g  of 
m alaria  c a s e s  by offering  p h y s ic ia n s  a bonus of 
85 for each  c o n f i r m e d  c a se  repo rted  and  is 
con tem plating  in c re a s in g  the am ount to  $10.

A lthough the reg u la r 1948 sp ray  s e a so n  term i
n a ted  June  30 , 1948, M arshall C ounty , w hich had 
been offered  the program  ea r lie r  d id  no t a c c e p t 
the sp ray  program  u n til Ju ly  and 5 ,995 p rem ises  
were tre a te d  during  Ju ly-S eptem ber.

N ine teen  of 20 p reapproved  co u n ties  coopera ted  
in the 1949 sp ray  s e a so n  program w hich e n ta ile d  
the sp ray in g  of en tire  p rem ises  on cond ition  th a t 
the re sp e c tiv e  c o u n tie s  app rop ria te  $0 .75 per 
p rem ises . T h is  form ula re su lte d  in in c re a se d  lo c a l 
con trib u tio n s and  p roduced  revenue to  cover labor 
and m isc e lla n e o u s  item s.

R eg u la r 1949 sp ray  se a so n  op era tio n s began in 
March and  co n tin u ed  through Ju n e . T hree-m an 
sp ray  crew s w ere u se d . Crew  forem en w ere paid  
out of CDC funds an d  lab o re rs  from lo c a l funds. 
P ro g ress  ch a rts  w ere m ain ta ined  for each  a r e a .  
T ra n sp o rta tio n  c o s ts  w ere held  to  a  minimum by 
lo c a tin g  crew s in s tra te g ic  p o s it io n s  th roughout 
the sp ray in g  a re a  and by u sin g  rov ing  m echan ics 
to  hand le re p a irs  and  p reven tive  m a in ten an ce . A ll 
v eh ic le s  and  equipm ent w ere overhau led  and  s e r 
v iced  a t  the ce n tra l sh o p s  and w arehouse  prior to  
a ss ig n m e n t to  f ie ld  p ro je c ts .

A utom otive and o ther equipm ent w as  s to re d , 
w hen not in  u s e , a t  the CDC w arehouse lo c a te d  
a t  the D e lta  M edical C en te r, G reenw ood. Shops 
and a m ixing p la n t a ls o  a re  lo c a te d  in the w are-

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 2 2
Number o f  s p r a y  a p p l i c a t i o n s 1 33 ,6 8 6
Pounds o f  DDT used 2 0 4 ,7 8 0

CDC 6 9 ,8 1 2
T o t a l  m an -h o u rs  expended 1 71 ,942

L o c a l  1 0 2 ,1 3 0
M an-hours  p e r  a p p l i c a t i o n 1 .29
Man-hour p e r  pound o f  DDT 0 .8 4
Pounds o f  DDT p e r  a p p l i c a t i o n 1 .53

‘D a t a  a r e  from  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m n t .

h o u se , w hich is  ce n tra lly  s itu a te d  w ith re s p e c t  
to  the sp ray in g  a re a .

S p e c ia l P r o je c ts . In s tru c to rs  in the V eteran 
F arm  T ra in in g  program  in S co tt C ounty  (a p re
app roved  county) re q u e s te d  a s s is ta n c e  in the 
sp ray in g  of the p rem ises  of the 425 v e teran  
tr a in e e s .  N e c e ssa ry  equipm ent an d  DDT were 
fu rn ish ed , to g e th er w ith in s tru c tio n s , for each  
v e te ran  to  sp ray  h is  own p rem ises . A to ta l of 
1 ,275 p rem ises  re c e iv e d  5 percen t DDT re s id u a l 
sp ray  under th is  program.

In the S ard is  R e se rv o ir  a re a , w hich is  under the 
ju r isd ic tio n  of the C orps of E n g in e e rs , a high an - 
ophelism  index p e r s is ts  in  the v ic in ity  of A bbe
v ille .  Through an arrangem ent w hereby the C orps 
o f E n g in e ers  reim bursed  CDC, 7% p e rc en t DDT 
sp ray  w as a p p lied  to  146 h o u se s  an d  287 barns 
and other ou tbu ild ings in  th is  a re a .

In re sp o n se  to re q u e s ts  from the board o f county 
su p e rv is o rs ,  5 p ercen t DDT w as a p p lied  to 3 ,759 
ho u ses  and 5 ,910 barns in  C lay  C ounty .

E n to m o lo g ica l In s p e c t io n s . E ntom olog ica l in
s p e c tio n s  w ere made in sp rayed  co u n tie s  for 
e v a lu a tio n  p u rp o ses  during the period June 1 -  
Novem ber 1, 1948. T ab le  16 sum m arizes the
re s u l ts  w ith  r e s p e c t  to  A . quadrim aculatus  and

T ab le  16

HOUSE INSPECTIONS ON RESIDUAL SPRAY PROGRAM 
IN SPRAYED COUNTIES FOR EFFECTIVENESS 
OF “ANOPHELES QUADRIMACULATUS”  CONTROL 

June 1 -  November 1 , 1948

Houses
Inspected

Houses 
P o s it iv e  
"A. quad.”

P ercen t
P o s it iv e

Percent
Control

S p ray ed 1 ,3 3 7 30 2 . 2 9 4 .7
U nsprayed 186 79 4 1 .4 -
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H igher fly  coun ts w ere encoun te red  throughout 
the  region in sp e c te d  than  in any  p rev io u s year. 
C o n d itio n s w ere favo rab le  for fly b reed ing , and 
com parisons in d ic a ted  th a t the g e n e ra l f ly  popu la
tion  w as much g rea te r than  th a t of the p rev ious 
y e a r . In sp e c tio n s  made in  sp ray ed  co u n tie s  during 
June 1949 show ed an  av erag e  of 42 .2  f l ie s  per 
room , 21 .4  f lie s  per sq u a re  yard  ( o u t s i d e  of 
h o u se s ) ,  a  contro l of 41 .3  p e rc en t in s id e , and
36.3 p e rc en t contro l o u ts id e . In sp e c tio n s  of 
unsp rayed  h o u se s  in the sam e co u n tie s  show ed 
71 .9  f l ie s  per room and  33.6  f lie s  per square  
yard  (o u ts id e ). In unsp rayed  c o u n tie s , the count 
w as 153.4 f l ie s  per room and 2 1 .9  f lie s  per sq u a re  
yard  (o u ts id e ).

P e s t  Control Programs. P e s t  con tro l a c tiv i t ie s  
expanded  a p p re c ia b ly  during the y ea r . F o rty -one 
c ity -w ide in s e c t  con tro l program s w ere in  opera tion  
during 1949, com pared w ith 14 in 1948. T h is  ex p an 
s io n  stem m ed from prom otional w ork during  p re
v ious y ea rs  and the suppo rt of the S ta te  board of 
h e a lth , w hich fu rn ished  42 ,950  pounds of 100 p er
c e n t DDT pow der an d  2 ,325 ga llons of 25 p ercen t 
co n cen tra te  during  1949. S ponso rs o f th e se  program s
are  co g n izan t of the b a s ic  im portance of s a n ita tio n  
in in se c t con tro l, an d  many com m unities have 
in au g u ra ted  sa n ita ry  land f i l ls  for the d isp o s a l 
of garbage and re fu se .

In se c t con tro l a s  p rac tice d  in  th e se  program s 
in c lu d ed  m osquito , fly , and roden t con tro l a c tiv 
i t ie s  throughout the y ear, u su a lly  under the su p e r
v is io n  of a  p e s t-c o n tro l d irec to r  a ff il ia te d  w ith the 
lo c a l h ea lth  departm ent.

F ig u re  16 re f le c ts  the o p era tio n s  and  r e s u l ts  o f 
a  ty p ic a l m unicipal p es t-c o n tro l program , G reen
wood. T he c ity  w as d iv ided  in to  two s e c t io n s .  Four

table 17 with re spec t  to fly control. b locks w ere chosen  per se c tio n  (b locks w ith high
e s t  fly  count) and th ree count s ta tio n s  e s ta b l is h e d  
in each  b lock . T hree  g rill coun ts w ere made per 
s ta t io n .  An attem pt w as made to cover th e  c ity  
each  w eek w ith a  5 p e rc en t D D T -d iese l o il s o lu 
tion  fog. T rea tm en ts  u su a lly  w ere m ade betw een  
6 p.m . and 12 p.m . D uring the trea tm en t period , 
M ay 26-A ugust 8, 1948, s a n ita tio n  m ethods p ra c 
t ic e d  in c lu d ed : ( l )  co llec tio n  of garbage from b u s i
n e s s  a re a s  d a ily  and from re s id e n tia l  a re a s  se m i
w eek ly ; (2) covered  garbage re c e p ta c le s  w ere r e 
qu ired  w ith  abou t u su a l com pliance; an d  (3) co l
le c te d  garbage w as h au led  to an open dump abou t 
a  m ile from the b u s in e s s  se c tio n .

E v a lu a tio n  su rv ey s  show ed an  av erag e  fly  con
tro l 1 day a f te r  trea tm en t of 67  p e rc en t and v ir 
tu a lly  no contro l 1 w eek a f te r  trea tm en t. A verage 
m osquito  contro l in d ic a ted  w as 80.2  p e rc en t 1 to 2 
days a f te r  trea tm en t.

S an ita ry  land  f i l ls  for garbage d isp o s a l w ere 
u se d  in  som e com m unities op era tin g  p e s t con tro l 
program s and r e s u l t s  w ere enhanced  th e reb y . L ar- 
v ic id in g  w as em ployed a s  a supplem entary  m easure 
in  com m unities w here c irc u m sta n ce s  w arran ted .

TYPHUS CONTROL
R eg u la r DDT d u stin g  of b u s in e ss  e s ta b lish m e n ts  

an d  other s e le c te d  p rem ises  w as p ra c tic e d  in 
p reapproved  c o u n tie s , H arrison  and P ik e . U nder 
the^ sp o n so rsh ip  of m unicipal a u th o ritie s  a n d /o r  
c iv ic  o rg a n iz a tio n s , d u s tin g  op era tio n s w ere ca r
r ie d  on in 35 com m unities w here ty p h u s-p o sitiv e  
r a ts  w ere d isc o v e re d  through p rev ious trapp ing  
work. In th e se  o p e ra tio n s , su p e rv is io n  and  DDT 
d u s t w ere su p p lied  by CDC and  the re sp e c tiv e  
lo c a l h ea lth  d ep a rtm en ts . Of 2,535 p rem ises  in 
sp e c te d , 691 w ere found in fe s te d . T h is  in d ic a ted

S p ra y e d
U n sp ray ed

Sp ray ed

U n sp ray e d

T ab le  17

PREMISES INSPECTIONS ON RESIDUAL SPRAY PROGRAM IN SPRAYED 
COUNTIES FOR EFFECTIVENESS OF FLY CONTROL

Prem ises
in sp ected

1 ,3 3 7
186

172

121

Average no. 
f l ie s /r o o m

Average no. 
f l i e s / s q .y d .  
(o u ts id e )

J u ly  1 -November 1, 1948
5 .0

11.

1 4 .2

6 8 .3

3 .5

14 .9

May 1949
5 .9

13 .1

P ercent o f
con tro l
( in s id e )

5 7 .6

7 9 .2

Percent o f
co n tro l
(o u ts id e )

4 2 .2

5 5 .0
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FLY AND M O S Q U ITO  C O N TR O L 

GREEN W OOD , M ISS ISS IP P I -  1948

10 15

AUGUST
F E D E R A L  S E C U R I T Y  A G E N C Y P U B L I C  H E A L T H  S E R V I C E C O M M U N I C A B L E  D I S E A S E  C E N T E R A T L A N T A ,  G E O R G IA M A R C H ,  1 9 5 0



a 25 p e rc en t reduction  in p rem ises  in fe s te d  a s  
com pared with 1948, p o ss ib ly  due to p o iso n in g  
o p e ra tio n s  conducted  during th e  w in ter under 
the  su p e rv is io n  o f CDC and the S ta te  board of 
h e a lth .

T he r e s u lts  o f a  su rvey  for e v a lu a tio n  o f DDT 
d u s tin g  are  sum m arized in  tab le  18. A to ta l o f 
9 ,888  e c to p a ra s ite s  w as ob ta in ed  from a l l  r a ts ,  
1 ,489 being  f le a s , 6,683 m ite s , an d  1,716 lic e . 
More e c to p a ra s ite s  (24.7 per ra t) w ere found on 
r a ts  caugh t in b u s in e s s  e s t a b l i s h m e n t s  o ther 
than  f o o d - h a n d l i n g  p la c e s  than in  any o ther 
c la s s if ic a t io n  of p rem ises  involved  ( re s id e n c e s , 
farm s, food-handling e s ta b lish m e n ts ) . O f 611 ra ts  
on w hich com plem ent fixation  t e s t s  for m urine

T a b le  18

EVALUATION OF CONTROL OF 
“XENOPSYLLA CHEOPIS”  THROUGH DDT DUSTING 
BASED UPON RATS TRAPPED, COMBED, AND BLED 

DURING FISCAL YEAR 1949

Dusted
Not
Dusted

P ercent
Control

T o t a l  no .  r a t s 243 472
No. r a t s  w i t h  X.  c h e o p i s 36 129 4 5 .8
l o t a l  no .  X. c h e o p i s 63 1 ,2 8 2
Av. n o .  X. c h eo p i  s / r a t 0 .2 6 2 .7 1 9 0 .4
Av. n o .  X. c h eo p i  s / r a t  

i n f e s t e d 1 .7 5 9 .9 2 8 2 .4

typhus w ere run, 40 (6 .5  p e r c e n t )  w ere found 
p o s itiv e .

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1849*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 23
Number o f  p re m ise s  d u s t e d 1 2 ,453
Pounds  o f  DDT p e r  p re m ise s 1 .4
M an-hour p e r  p re m ise s 0 . 6

R a tp r o o f  in g
Number o f  p r o j e c t s  r e p o r t i n g  ]
Number of e s t a b l i s h m e n t s  r a t p r o o f e d 19
M an-hours  pe r  e s t a b l i s h m e n t 11

R at R e d u c t io n
Number o f  c o u n t i e s  r e p o r t i n g 16
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  

( p o i s o n  b a i t  -  fo o d ) 6 2 ,8 2 4
Man-hour p e r  e s t a b l i s h m e n t 0 . 2
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  

( p o i s o n e d  w a t e r  - 1080) 4 ,4 0 6
M an-hours  p e r  e s t a b l i s h m e n t 1 . 1

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended 3 ,7 2 2
T o t a l  m an-hours  e xpended  14 ,019  

( a l l  a c t i v i t i e s )  „  ,
-  O th e r  2 2 ,4 0 9 3 6 ,4 2 8

u a t a  a r e  I rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  hea 1 th  d e p a r t m e n t .

' A '  S o u t h  C o s t o lu t a BEN F . WYMAN, M.D., State Health Officer

South C a ro lin a  CDC a c t iv i t ie s ,  a s  in  p rev ious 
y e a rs , em braced  m alaria  and typhus contro l opera
tio n s  and con tin u atio n  of the s p e c ia l m alaria  in 
v e s tig a tio n  s tudy  a t  the M anning F ie ld  S ta tio n . 
R e c o n n a is sa n c e  su rv ey s  w ere conducted  in the 
v ic in ity  of the C la rk s  H ill im poundm ent.

MALARIA CONTROL
One ap p lic a tio n  of 5 p e rcen t DDT em ulsion  w as 

u se d  in the re s id u a l sp ray  program . C ounty-w ide 
program s w ere conducted  in the 23 c o a s ta l  co u n tie s ; 
p a r tia l  program s w ere conducted  in A iken , R ich 
la n d , K ershaw , and  C h e s te rf ie ld  C o u n tie s , border
ing  the c o a s ta l a rea ; and sp o t sp ray in g  w as  p rac 

tic e d  in the 19 rem ain ing  piedm ont c o u n tie s , p a r tic 
u la rly  i„  the v ic in ity  of w a te r im poundm ents where 
m alaria  o ccu rred  in re c e n t y e a rs . A to ta l of 177,866 
h o u se s  w as sp ray ed  during the f is c a l  y ea r. S tate 
an d  lo ca l u n its  a l lo c a te d  funds equa l to  56 .1  per

c e n t of the to ta l c o s ts  of sp ra y  o p e ra tio n s . T h is 
e lim in a te d  the n e c e s s i ty  of c o lle c tin g  fe e s  from 
h o u se h o ld e rs .

R eg u la r e v a lu a tio n  in sp e c tio n s  by s ix  entom o
lo g ica l a id e s  in d ic a ted  e ffec tiv e  con tro l of m alaria

m osq u ito es  w hich conform ed to  op in ions exp ressed  
by re s id e n ts  o f the sp rayed  a re a s .

T he S ta te  board of h ea lth  conducted  an  experi-
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m ental program of to ta l p rem ises  sp ray in g —r e s i 
dences p lu s  the in s id e  of an im al- and fow l-occupied  
ou tbu ild ings in C alhoun an d  Marion C o u n tie s . T o ta l 
p rem ises  sp ray in g , w ith  ro sin  added to  the em ul
s ion , w as s tu d ied  in B erk ley  and J a sp e r  C o u n tie s .

E n tom olog ica l in sp e c tio n s  w ere made in the 
v ic in ity  of la rg e r w ater im poundm ents in the S ta te , 
p a rticu la rly  around  the C la rk s  H ill developm ent. 
The S ta te  board of h e a lth , w hich h a s  su p e rv is io n  
over m alaria  con tro l on im pounded w a te rs , a ls o  
conducted  a preim poundm ent blood film  su rv ey  in 
the C la rk s  H ill a re a . B lood film s were c o lle c te d  
from 1,282 e lem en ta ry  sch o o l ch ild ren .

B lood film  su rv ey s  and o ther ep id em io lo g ica l 
in v e s tig a tio n s  w ere con tinued  in co n n ectio n  w ith  
the Manning F ie ld  S ta tio n  s tu d y .

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 46

Number o f  s p r a y  a p p l i c a t i o n s 177 ,8 6 6

Pounds o f  DDT u se d 196 .9 3 1

r " CDC 4 2 ,6 7 2
T o t a l  m an -h o u rs  expended 2 2 1 ,8 4 1

L o c a l  1 7 9 ,1 6 9
M an-hours  p e r  a p p l i c a t i o n 1 . 2 b

M an-hours  p e r  pound of DDT 1 .1 3

Pounds o f  DDT p e r  a p p l i c a t i o n 1 . 1 1

*Data a re  from  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t -

TYPHUS CONTROL
R atproofing  a c t iv i t ie s  in  A nderson , C h a rle s to n , 

C olum bia, G reenw ood, L a n c a s te r ,  an d  L au ren s 
w ere con tinued . T he Cam eron School and  the 
C edar S prings In s titu te  for the B lind a ls o  w ere 
ratp roofed . A to ta l of 447 e s ta b lish m e n ts  w ere 
ratproofed  during  the y ea r . DDT d u stin g  for contro l 
of the ra t- f le a  (typhus vec to r) w as conduc ted  in

10 c o u n tie s . T h ree  m obile d u s tin g  u n its  w ere 
o p era ted  in  nine so u th e a s te rn  c o u n tie s . A typhus 
co n tro l a id e  and equipm ent w ere fu rn ished  ea ch  
mobile un it out o f S ta te  and  CDC fu n d s; lo c a l 
com m unities fu rn ish ed  a d d itio n a l labor an d  m a
te r i a l s .  D u stin g  o p era tio n s co v e red  1 ,209 p re m ise s . 
T he u se  of 5 p e rc en t DDT em ulsion  a s  a  re s id u a l 
sp ray  in s te a d  of DDT d u s t  for ra t- f le a  con tro l 
w a s  s tu d ied  in an experim en ta l p ro jec t begun in 
C olum bia .

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT Dusting (E cto p a ra site  Control)
Number o f  c o u n t i e s  r e p o r t i n g 10

Number o f  p re m ise s  d u s t e d 1 ,2 0 9

Pounds of DDT p e r  p r e m is e s 2 .5

M an -h o u rs  p e r  p re m ise s 1 . 2

R atproofing* *
Number o f  p r o j e c t s  r e p o r t i n g 2

Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 183

M an-hours  p e r  e s t a b l i s h m e n t 31

Rat Reduction
Number o f  c o u n t i e s  r e p o r t i n g -

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n  b a i t  — food) -

M an-hours  p e r  e s t a b l i s h m e n t -

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n e d  w a t e r  — 1080) 326

M an-hours  p e r  e s t a b l i s h m e n t 7 . 1

Evalu ation  A c t i v i t i e s
M an -h o u rs  expended 8 ,2 9 1

, L , , CDC 1 6 ,5 9 0
T o t a l  m a n -h o u rs  expended

( a l l  a c t i v i t i e s )  Q th e r  n > 089
2 7 ,6 7 9

’'D a t a  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  
d e p a r t m e n t .  . . .

* * 2 , 1 9 3  m a n - h o u r s  m a i n t e n a n c e ;  2 , 1 7 6  i n i t i a l  
e r a d i c a t i o n .

★  r ~ je * m e M @ e R. H. HUTCHESON, M.D., Commissioner of Public  Health

M alaria contro l through re s id u a l sp ray in g  in the 
m alarious a re a s  and murine typhus contro l through 
DDT d u stin g , ra tp roo fing , and ra t e ra d ica tio n  w ere 
con tinued  during  1949. B ecau se  of an ap p a ren t 
d ec rease  in the e ff ic ien c y  of DDT em ulsion  in con

tro llin g  f l ie s ,  s e v e ra l o ther fo rm ulations (90 per
c e n t w a te r-w ettab le  DD T, 5 0  p e rc en t w a te r-w ettab le  
m ethoxych lo r, DDT ro s in  em ulsion) w ere te s te d  in 
f ie ld  o p e ra tio n s . E arly  r e s u l ts  in d ic a te  th a t m eth
o xych lo r is  the more e f fe c tiv e . E n tom olog ica l in 
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sp e c tio n s  for m easu rem en ts of contro l op era tio n s 
w ere conducted  in connection  w ith both m alaria  and 
typhus con tro l a c t iv i t ie s .

MALARIA CONTROL
In c reased  loca l p a r tic ip a tio n , through uniform  

ap p ro p ria tio n s b ased  on the num ber of p rem ises  
sp ray e d , made i t  p o ss ib le  to  sp ray  approx im ate ly  
95 p ercen t of the p rem ises  in the con tro l a r e a s .  
C om plete p rem ises  sp ray in g  on a one-cycle  b a s is  
was p ra c tic e d  for the th ird  co n secu tiv e  y ea r. Adop
tion  of the one-man crew , e lim in a tio n  of the a d 
vance  co n ta c t man, and the u til iz a tio n  of a  hose 
re e l ad ap ted  to  power sp ray  u n its  brought abou t 
a  co n s id e rab le  reduc tion  in  sp ray in g  c o s ts .

E n to m o lo g ica l su rv ey s and in sp e c tio n s , p rin c i
p a lly  in the re s id u a l sp ray  program  a re a s ,  were 
c o n d u c ted  to  determ ine the e ffe c tiv e n e s s  of oper
a t io n s . S a tis fa c to ry  contro l of the m alaria  m osquito  
w as  reco rded . No com plain ts  of in e ffe c tiv e n e ss  

of DDT a p p lic a tio n s  in fly  con tro l w ere re g is te re d  
during  the ea rly  1949 s e a s o n ,  but they  were 
num erous in 1948. E v a lu a tio n  s tu d ie s  undertaken  
in  DDT w ith  ro s in , w ate r-w ettab le  DD T, and  m eth- 

oxych lo r sp ray ed  a re a s  po in ted  to  m ethoxychlor as  
the more e ffe c tiv e  a g a in s t f l ie s .  In sp e c tio n s  in 
u nsp rayed  a re a s  r e v e a l e d  the e a rly  1948 fly  
popu la tion  w as n early  double th a t of 1947.

A ero so l g en e ra to rs  w ere u til iz e d  w ith motor

T h e  e f f i c ie n c y  o f s p r a y  c r e w s  w a s  in c r e a s e d  th ro u g h  th e  u t i l iz a t io n  o f an  e x p e r im e n ta l  m o d el r e e l  h o s e  a d a p te d  fo r  u s e  
w ith  p o w er s p ra y  eq u ip m e n t. T h e  r e e l ,  m ounted  on a p o rta b le  r a c k ,  p e rm its  th e s p r a y e r  to  u n c o il  w h a te v e r  le n g th  o f  h o se  
i s  re q u ire d  a s  he p ro c e e d s  to  h is  t a r g e t s ,  an d  to  r e t r ie v e  it  r e a d i ly  a t  th e  en d  o f th e  jo b  b y  m ea n s  o f a c ra n k  a tta c h e d  to 
th e  r e e l .  T h is  p e rm its  th e  s p r a y e r  to  re a c h  fa r  a w a y  p la c e s  w ith o u t re tu rn in g  to  th e  v e h ic le  to  r e l e a s e  a d d it io n a l  h o s e  
an d  g r e a t ly  r e d u c e s  th e tim e re q u ire d  to  retu rn  th e  h o s e  to  the v e h ic le  a t th e  c o n c lu s io n  o f a  jo b .
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equipm ent in  P u la s k i and K noxville o p e ra tio n s . 
S tu d ies  in d ic a ted  a low ering of the fly  popu la tion  
in P u la s k i ,  but i t  w as not su ffic ie n t to  prompt 
the c ity  to  inaugura te  m unicipal con tro l a c t iv i t ie s .  
F ly  su rveys w ere made in G atlinburg  and contro l 
p ro ced u res  recom m ended. Impounded w ate r in v e s t i 
g a tio n s were con tinued  in the C en te r H ill and  D ale 
H ollow  re se rv o irs , and in connection  w ith  p riv a te  
la k e s  in 8 m iddle T e n n e s s e e  co u n ties  and  11 
co u n tie s  in w e s t T e n n e sse e .

t y p h u s  c o n t r o l
F iv e  c i t ie s  (N a sh v ille , K noxv ille , L ebanon , 

C h a ttan o o g a , and C lev e lan d ) p a r tic ip a te d  in the 
cooperative  typhus con tro l program . Memphis oper
a ted  a  program e n tire ly  on i ts  own.

T he N ash v ille  program , s ta r te d  in 1947, h as  r e 
su lte d  in a s te a d y  d ec lin e  in the typhus in c id en c e . 
D uring the y ea r , 179 e s ta b lish m e n ts  w ere ra t-  
p ro o fe d . S uperv iso ry  and  te c h n ic a l a id  requ ired  
4 ,604 m an-hours. In ad d itio n , 6 ,825 p rem ises  w ere 
d u s te d  w ith  5 p e rc en t DDT and  1,182 p rem ises  
in sp e c te d  for ra tp roo fing  m ain ten an ce . R a ts  were 
trapped  in 100 p rem ises .

T he K noxville program , a ls o  s ta r te d  in 1947, w as 
opera ted  a long  the sam e lin e s  a s  th a t in  N a sh v ille , 
w ith ra t e ra d ic a tio n  ca rried  on by c o n tra c tu a l ag re e 
ment betw een  the c ity  and in d iv id u a ls . A lso  Knox
v ille  m ain ta ined  a m unicipal ra tp roofing  sh o p  and 
crew . D uring the y ea r, 244 p rem ises  w ere ra t-  
p roofed, 3 ,642 i n s p e c t e d  for r a t p r o o f i n g  
m ain ten an ce , and 2 ,073 d u s te d .

In C h a ttan o o g a , w here m unicipal ra tp roo fing  
sho p s w ere m a in ta in ed , 106 p rem ises w ere ra t-  
proofed, and trap p in g  for ev a lu a tio n  pu rp o ses  
p rac tice d  in 199.

In C lev e lan d , 6 p rem ises  w ere ra tp roofed  and 
671 in sp e c te d  for m ain tenance of ra tp roofing .

T he L ebanon  program , in itia te d  th is  y ea r, 
acco u n ted  for the ratp roo fing  of 30  p re m ise s , the 
e s ta b lish m e n t of sh o p s for fab r ic a tin g  ra tp roofing  
m a te r ia ls , and  the em ploym ent of p e rso n n e l to 
organize and pursue roden t contro l a c t iv i t ie s .

★ ßueftto R ico

C ontro l of A. a lb im anus  through la rv ic id a l and 
re s id u a l sp ray  o p e ra tio n s  co n s titu te d  the  m ajor 
ac tiv ity  in P u erto  R ico  and the  V irgin Is la n d s  dur

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f c o u n t i e s  p a r t i c i p a t i n g 13

Number of s p r a y  a p p l i c a t i o n s 2 5 ,3 4 0

Pounds o f DDT used 4 2 ,8 5 8

T o t a l  man
CDC 3 4 ,6 9 3

-h o u r s  expended
L o c a l  7 ,4 8 9

4 2 ,1 8 2

M an -h o u rs p e r  a p p l i c a t i o n 1 . 6 6

Man-hour p e r  pound o f  DDT 0 .9 8

Pounds o f DDT p e r  a p p l i c a t i o n 1 .6 9

‘D a ta  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 2

Number of p re m ise s  d u s t e d 9 ,0 8 4
Pounds o f  COT p e r  p r e m is e s 1 .5

Man-hour p e r  p re m ise s 0 .3

R a tp r o o f in g *  *
Number o f  p r o j e c t s  r e p o r t i n g 3

Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 509

M an-hours  p e r  e s t a b l i s h m e n t 28

R at R e d u c t io n
Number o f  c o u n t i e s  r e p o r t i n g 1

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n  b a i t  — food) 767

M an-hour p e r  e s t a b l i s h m e n t 0 .5

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n e d  w a t e r  — 1080) -

M a n -h o u rs  p e r  e s t a b l i s h m e n t -

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended 2 ,1 2 7

-r i u , ,  CDC 1 4 ,3 1 7T o t a l  m an-hours  expended
( a l l  a c t i v i t i e s )  O th e r  13 ,356

2 7 ,6 7 3

* D a ta  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  b y  S t a t e  h e a l t h  
d e p a r t m e n t .

' * * 2 , 1 9 3  m a n - h o u r s  m a i n t e n a n c e ;  2 , 1 9 6  i n i t i a l  
e r a d i c a t i o n .

JUAN A. PONS, M. D. , Health Commissioner

ing  1949. T he D is tr ic t  P u b lic  H ealth  S erv ice  office 
w as d e a c tiv a te d  and i ts  fu n c tio n s , in c lu d in g  CDC 
a c t iv i t ie s ,  tran sfe rred  to R eg ion  VI. A reduction
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in funds a tten d e d  th is  reo rg an iza tio n  n e c e s s ita t in g  
a  cu rta ilm en t in a c tiv i t ie s  and p erso n n e l.

Only one c a se  of m alaria  w as reported  from 
m ilita ry  in s ta l la t io n s  covered  by con tro l opera
tio n s  and th is  c a se  w as c o n tra c te d  in  the V ieques 
Is lan d  area  w here only em ergency control w as 
p ra c tic e d  during  m ilita ry  m aneuvers, F eb ru ary - 
A pril 1949. D uring the  f ir s t  h a lf  of 1949, m alaria  
among the c iv ilia n  popu la tion  w as reported  in 
m oderate am ount in V ega B a ja , w here re s id u a l 
sp ray in g  w as n o t p ra c tic e d , and on V ieq u es Is la n d .

In su la r  H ea lth  D e p a r t m e n t  rec o rd s  show  a 
dec id e d  d e c lin e  in  m alaria  m orbidity and m orta lity  
during  the period  1942-48. M orbidity d ec lin e d  from 
1 ,099 .8  in 1942 to 60.5 in  1948, and m orta lity  from
99.4  to  11.8.

During the  y ea r, p ro je c ts  w ere opera ted  in P u e rto  
R ico  a t  F o r t B uchanan  and San P a tr ic io ,  L o sey  
F ie ld , F o rt B undy, and F o r t B uchanan  W arehouse. 
On the L o sey  F ie ld  p ro jec t, la rv ic id a l con tro l w as 
abandoned  in favor o f re s id u a l sp ray in g  and  d itch  
m a in ten an ce  w ith  a co n s id e rab le  red u c tio n  in 
c o s ts .  B u ild in g s w ith in  the contro l a re a  were 
sp ray e d  a t  4-m onth in te rv a ls .  B e c a u se  of low c o s ts  
a lread y  ac h ie v ed  through p a r tia l adop tion  of the 
m is t la rv ic id in g  te ch n iq u e , re s id u a l sp ray in g  w as 
no t s u b s titu te d  for la rv ic id a l con tro l in the  F o r t 
Bundy a re a . At F o r t B uchanan  and San P a tr ic io  a 
sharp  red u c tio n  in c o s t w as ac h ie v ed  by the adop
tion  of m is t la rv ic id in g  and by confin ing  d itc h  m ain
te n an c e  to th o se  d itc h e s  n e c e s sa ry  to  in su re  
ad eq u a te  d rainage of the a re a .

Ground con tro l m ethods em ployed w ere d es ig n ed  
for con tro l o f an o p h e lin e  m osqu itoes  and gen era lly  
w ere s u c c e s s f u l .  H ow ever, co m p la in ts  w ere 
rec e iv e d  of in fe s ta tio n s  by p e s t  m o sq u ito es , prin
c ip a lly  floodw ate r A ed e s .

At the re q u e s t of m ilita ry  au th o ritie s  and the 
In su la r  H ealth  D epartm en t, an o p h e lin e  and c u lic in e  
su rv ey s  w ere made in  the F o rt B undy, F o rt 
B uchanan , Camp T ortuguero , Henry B a rra c k s , San 
Ju a n , and V ieq u es  Is la n d  a re a s .  T he fo llow ing  
a re a s  w ere p la ce d  on or con tinued  on a  m alaria  
su rv e il la n c e  b a s is :  Camp T ortuguero , H enry B ar
ra c k s , S a lin a s , Camp O’R e 'illy , V e te ran s  A dm inis
tra tio n  H o sp ita l a t  San P a tr ic io ,  P u b lic  H ea lth  
S erv ice  Q uaran tine S ta tion , In te rn a tio n a l A irport, 
T en th  N aval D is tr ic t ,  and Vernam  F ie ld ,  Jam aica ,
B.W .I.

In coopera tion  w ith the C olum bia School o f P u b 
lic  H ea lth , the fe a s ib ili ty  o f re a c tiv a tin g  the 
re s id u a l sp ray in g  program  for f i la r ia s is  contro l on 
S t. C roix  w as in v e s tig a te d . S c ie n tif ic  ju s tif ic a tio n  
for resum ption  of the program  w as  no t e s ta b l is h e d . 
H ow ever, the  S t. C roix governm ent w as a s s is te d ,  
through te c h n ic a l adv ice  and loan of equ ipm ent,

in o rg an iz in g  a  contro l program  in th a t a re a . Sur
v ey s  on the is la n d  re v e a le d  the a b se n c e  of A. 
a eg yp ti, a lthough th is  s p e c ie s  w as the m ost com
mon d om estic  m osquito  befo re  the inaugu ra tion  of 
re s id u a l sp ra y in g 'o p e ra tio n s  in 1946.

B e c a u se  s ta f f  reo rg an iz a tio n  d e s ig n a te d  the 
en to m o lo g is t a s  o ffice r in charge , en tom olog ical 
a c tiv i t ie s  w ere enm eshed w ith program  d irec tio n . 
H ow ever, ap p ro p ria te  en tom olog ical a c tiv i t ie s  
w ere p u rsu ed  in  connection  w ith  the se v e ra l a c tiv i
t ie s .  B a it  and lig h t trap  s tu d ie s  w ere conducted  
and e v a lu a tio n  su rv ey s  m ade. In the F o r t L o sey  
con tro l zone (under la rv ic id a l con tro l s in c e  1942), 
a  su rvey  w as ca rrie d  on to determ ine the  e la p s e  of 
tim e requ ired  for anophe line  p o p u la tio n s  to  build

back  to  h azard o u s  le v e ls .  M ost s trea m s and d itc h e s  
in  the con tro l zone rem ained com plete ly  nega tive  
for la rv ae  in  the 1-m ile zone w ith  on ly  o c c a s io n a l 
la rv ae  found in the 2-m ile zo n e . B a it tra p s  in the 
inner zone did no t bu ild  up nearly  a s  high a s  th o se  
in  the o u te r  zone , bu t A. a lb im anus  p o pu la tions

taken  in tra p s  75 fe e t from th e  P o s t  ho u sin g  area  
rea ch ed  high le v e ls .  By the end of th e  y ea r , b reed 
ing w as more or l e s s  g en era l over th e  en tire  a re a .

S c h is to so m ia s is  s tu d ie s  in the  F o rt Bundy a re a  
in d ic a ted  th a t  no s tream  w ith in  a 2-m ile zone of 
th e  e s ta b lish m e n t w as free  of in fec tio n . S tud ies 
in  o ther a re a s  a re  being  pu rsu ed .

B a it  and lig h t trap  s tu d ie s  w ere pursued  w ith the 
o b je c tiv e s  of determ in ing  re la tiv e  a t tra c tiv ity  of 
vario u s  an im als , e ffe c t of color on l ig h t trap 
c a tc h e s , and o b se rv a tio n  o f th e  “ ca tc h in g  o u t”  
phenom ena. In sam pling  C u lico id es  p o p u la tio n s, 
la rg e r c a tc h e s  w ere reco rded  in  the p a in ted  traps 
(chrome yellow ).

A p a ra s i to lo g is t  under the te c h n ic a l superv is ion  
of the L abo rato ry  D iv is io n  of CDC con tinued  the 
co lle c tio n  of sp ec im en s  and s p e c ia l  s tu d ie s ,  in 
co llab o ra tio n  w ith  the School o f T ro p ica l M edicine.. 
S pecim ens w ere forw arded to  the CDC Laboratory 
for exam ina tion .
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Iowa 
Kansas  
Missouri 
Nebraska 
North Dakota  
South Dakota

REGION VII HEADQUARTERS: KANSAS CITY, MO,

T he O ffice  of M idw estern CDC S e rv ice s  w as 
e s ta b lish e d  F eb ruary  1949 w ith the underly ing  
o b jec tiv e  of ren d erin g  g rea te r a s s is ta n c e  to  S ta te s  
in th a t a re a  and p rov id ing  f a c i l i t ie s  for d e a lin g  
with pub lic  h ea lth  problem s a s s o c ia te d  w ith the 
M issouri R iver B a s in  D evelopm ent program . In 
fu lfillm en t of th is  m iss io n , e x is te n t  program s have 
been s tren g th en e d  and new  o p era tin g  p ro je c ts  have 
been added , in c lu d in g  (1) m osquito  in v e s tig a tio n s  
in the M issouri R iv er B a s in ; (2) en c ep h a lo m y e litis  
s tu d ie s  in the  F o rt S co tt, K a n s ., a re a ; (3) roden t- 
borne d is e a s e  co n su lta tiv e  se rv ic e s  in North 
D ako ta , South D ako ta , N eb rask a , K a n sa s , M issouri, 
and Iowa; and (4) ep idem ic and d is a s te r  a id  p la n 
ning for the M idw estern a re a . In ad d itio n , con
s id e ra b le  e ffo rt has  b een  expended  in form ulating  
b a s ic  p ro ced u res  for con tro l program s for ra b ie s , 
b ru c e llo s is ,  and Q ueensland  fever.

MOSQUITO INVESTIGATIONS IN 
MISSOURI RIVER BASIN

T h is  program  e n ta i ls  in v e s tig a tio n s  on r e s e r 
v o irs , in v e s tig a tio n s  in irrig a ted  a re a s , p re irrig a - 
tio n a l in v e s tig a tio n s , b ionom ical s tu d ie s ,  and 
supp lem en tal c o lle c tio n s  for u se  by the v iru s  un it. 
A c tiv itie s  are ca rried  on through th ree  f ie ld  u n its  
s tra te g ic a lly  lo c a te d  w ith in  the b as in  a re a . F ie ld  
unit No. 1 o p e ra te s  o u t of C onco rd ia , K a n s .; No. 
2 out of K earney , N ebr.; and No. 3 ou t of H uron, 

S. D ak.
U nit No. 1 is  prim arily re sp o n s ib le  for in v e s ti

g a tio n s and s tu d ie s  in  the K a n sa s  R iver V a lley . 
Under the P ick -S loan  P la n  for developm ent of the 
b a s in , m ost of the ac tiv ity  in th is  a re a  concerns 
the c o n s tru c tio n  of re se rv o ir  and  irrig a tio n  p ro jec ts  
along the R ep u b lican  R iv er. A cco rd ing ly , four

p lo ts  c o n s is tin g  of approxim ately  4 sq u a re  m iles  
ea ch  have been  s e le c te d  for d e ta ile d  p re irrig a tio n  
s tu d ie s .  They are  lo c a te d  n ea r  H olbrook, N ebr., 
O rlea n s , N ebr.; S uperior, N ebr.; and R ep u b lic , 

K an s.
C o n s tru c tio n  work i s  in v ario u s  s ta g e s  of com

p le tio n  in the study  a re a s ,  w ith  irr ig a tio n  w ater 
sc h ed u le d  to  be av a ila b le  in  the H olbrook com
m unity by th e  sp ring  of 1950. S p ec ia l b io lo g ica l 
and su rv e illa n c e  s tu d ie s  a lo n g  the sh o re lin e s  are 

ex p e c ted  to  in d ic a te  the type and am ount of a q u a tic  
growth and re la te d  h e a lth  h az ard  p roblem s like ly  
to be encoun te red  in o th e r lo c a l i t ie s .

Some 120 m osquito  la rv a l c o lle c tio n  s ta t io n s  
w ere e s ta b l is h e d  in the four p lo ts ,  and rou tine 
in sp e c tio n s  w ere s ta r te d . In ad d itio n , l ig h t trap s  
w ere lo c a te d  on each  p lo t to  a s c e r ta in  the p re 
irrig a tio n  m osquito  popu la tion  and o ther d a ta .

U n it No. 2 inaugura ted  s tu d ie s  on ir rig a te d  land  
in P h e lp s , H a ll, and D aw son C o u n tie s , N ebr. Sim i
la r  s tu d ie s  are under way in the S co ttsb lu ff  a re a . 
T he m ost common m osquito  s p e c ie s  c o lle c te d  and

id e n tif ied  to  d a te  have b een  A. d o rsa lis , A . nigro- 
m a cu lis , A e d e s  s t ic t ic u s ,  A ed e s  s tim u la n s , A e d e s  
v e x a n s , C. ta rsa lis , C u lis e ta  m elanura, C u lis e ta  
m orsitans, P sorophora c ilia ta ,  and  Psorophora  
s ig n ip e n n is .  C o lle c tio n s  w ere m ade over an 11-

county a re a .
U n it No. 3 , o p era tin g  out of H uron, S. D ak ., has  

in it ia te d  p re irrig a tio n  s tu d ie s  on the O ahe p ro jec t 
and s ta r te d  c o lle c tin g  a d u lt m o sq u ito es  on th e  
B e lle  F ou rche p ro je c t. L arv a l and a d u lt c o lle c tio n s  
w ere m ade in 16 c o u n tie s . A ll p o te n tia l m osquito  
b reed in g  grounds in  the a re a  w ere s ta k e d  and  
perm anent c o lle c tio n  s ta t io n s  e s ta b l is h e d .

•  D uring f i s c a l  y e a , 1949 R e g io n  V II and O ffice  o f M idw estern  C D C  S e r v ic e s  o p e ra te d  in v ir tu a lly  sam e  a re a .
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Special Mosquito Survey, Fargo, N. Dak. E nto
m olog ica l d a ta  w ere c o lle c te d  in the F a rg o  a re a  
from Ju n e  16 to Septem ber 24, 1948, u t il iz in g  two 

lig h t tra p s  w hich w ere o p era ted  183 trap  d ay s . 
T ab le  19 sum m arizes m a te ria l c o lle c te d  during 
th is  su rv ey . The d a ta  w ere co lle c te d  by the F argo  
H ea lth  D epartm ent and id e n tif ica tio n  of s p e c ie s  
w as made by an en tom olog ist from th e  M idw estern 
CDC S erv ice  O ffice.

ENCEPHALOMYELITIS INVESTIGATIONS
C la r if ic a tio n  of the epidem iology of W estern 

equ ine e n c ep h a lo m y e litis  is  the im m ediate o b je c 
tive of th is  in v e s tig a tio n .

In p lan n in g  the p ro jec t, i t  w as d ec id ed  th a t a 
co n c en tra ted  s tu d y  in a lim ited  a re a  w here the 
v iru s  w as lik e ly  to  be found offered  the lo g ic a l 
ap p ro ach . A n a ly s is  of av a ila b le  d a ta  in d ic a ted  
th a t A llen , A nderson , and  Bourbon C o u n tie s , K a n s ., 
c o n s titu te d  su ch  an a re a .

A fie ld  labora to ry  w as e s ta b l is h e d  n ea r  F o rt 
S co tt, K a n s ., and o p e ra tio n s  w ere in it ia te d  A pril
1. In con fe rence  with r e p r e s e n t a t i v e s  of the 
N atio n al In s t i tu te s  of H ealth  and C om m unicable 
D ise a se  C en te r H ead q u arte rs , i t  w as ag reed  th a t

the R ocky M ountain L abora to ry , H am ilton , M ont., 
w ould exam ine m osq u ito es  forw arded; th a t  the 
Montgomery L aborato ry  would hand le  bird  e c to 
p a r a s i t e s ,  d om estic  pou ltry  s e ra ,  and other 
in s e c ts ;  and th a t Dr. H. J .  W enner, U n iversity  of 
K an sa s  M edical School, would exam ine hem olyzed 
bird b lood and  horse  b ra in s and horse s e ra  for v iru s .

Accomplishments. F ie ld  p e rso n n e l lo c a te d  som e 
450 bird n e s ts ,  350 of them w ith in  the tricoun ty  
a re a .  Some d ifficu lty  w as encoun te red  in o b ta in in g  
su f f ic ie n t b lood from n e s tl in g s  for in o cu la tio n  in to  
m ice for iso la tio n  of v iru s ; but by Ju n e , 500 n e s t
lin g s  had  been  b led  and sp ec im en s forw arded to 
the lab o ra to ry  for exam ina tion . E igh ty  n e s ts  w ere 
exam ined  for m ite s . In abou t one-th ird  of the n e s ts ,  
m ites  w ere p re se n t in su ffic ie n t num ber to  be co l
le c te d  for sh ip m en t to  Montgomery for v iru s  i s o la 
tio n . In o the r in s ta n c e s ,  c o lle c tio n s  w ere made and 
s e n t  to  CDC for id e n tif ic a tio n . M osquitoes were 
co llec te d  in s e v e ra l w ays, ch iefly  lig h t tr a p s .  Ten 
tra p s  w ere o p era ted  in  the tr ico u n ty  a re a  and one 
a t  L ake Q u ivera . C a tc h es  from th e se  tra p s  are 
being  c o lle c te d  for v iru s iso la tio n .

T a b le  20 in d ic a te s  the v a rie ty  and volum e of

T ab le  19

MOSQUITO COLLECTIONS-FARGO, N. DAK. 
June 1 6 -S ep tem b er 2 4 , 1948

SPECIES
TOTAL SPECIMENS 

(Females)
NUMBER OF 

DAYS CAUGHT
DATE OF CATCH

F ir s t Last
Aed es  c a m p e s t r i s 5 3 7 /8 8 /1 6

c i n c e r e u s 46 26 7 / 3 9 /1 8
d o r s a l i s 55 26 7 /4 9 /1 5
f l a v e s c e n s 5 3 6 /1 6 7 /1 0
n i g r o m a c u l i s 52 17 6 /2 8 9 /5
v e x a ns 3 ,7 0 3 91 6 /2 4 9 /2 4

A n o p h e l e s  o c c i d e n t a l i s 22 12 7 /1 3 9 /1 8
p u n c t i p e n n i s 5 5 8 /8 9 /1 0
w a l k e r i 7 6 7 / 3 8 /3 1

C u l e x  a p i c a l i s 18 12 7 /2 8 9 /2 0
p i p i e n s 14 9 7 /4 9 /1 8
r e s t u a n s 48 27 6 /1 6 9 /2 1
t a r s a l i s 371 57 7 /1 9 /2 3

C u l i s e t a  i n o r n a t a 40 23 6 /1 6 9 /2 4
i n c i d e n s 1 1 8 /3 1 8 /3 1
m o r s i t ans 1 1 8 /1 0 8 /1 0

Ma nso ni a  p e r t u r b a n s 47 17 7 /3 8 /1 6
Urano t a e n i a  s a p p h i r i n a 13 8 6 /2 5 9 /7

T otal 4 ,4 5 3
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T a b l e  20

FIELD COLLECTIONS MADE IN STUDY AREA AND FORWARDED TO THE LABORATORIES 
FOR EXAMINATION AND CLASSIFICATION

---------- —--------- —--------------- -

1949 February March April May J iline

Week Ending: 19 26 5 12 19 26 2 9 16 23 Î0 7 14 21 28 4 11 18 25

Bird Bloods
No. b l o o d s 17 77

3
46 38

q
82

6

94
fi

94

5

102

8
No. s p e c i e s  

Bird Sera

No. s p e c i e s - - - - - 3 4

R e s i d e n t s :  No. s e r a
No. s p e c i e s

120

1 _
89

1

b
1

30
1 - - - 2 - - - - - - - - -

Mosquitoes
2 1 2 21 2 21 32 4 3 31 53

75 200 - 200 800 210 210 500

Mites
7 6 - 9 11 22

Other Insects
No. l o t s - 4

i
2
1

1
1

- 2 - - 1 - 14
8

No. sp e c im en s  
Human Sera
No. s e r a - 1

( s i ispec
case

,te<
)

1
27 26 70 37

Horse Sera
No. s e r a

- 1
( s u î p e c t e d

Dase)

Domestic Fowl - - 4 23

Other Animals
No. s e r a

- - - - - 3 -

T o t a l  r a i n f a l l  from  March 2 9 - Ju n e  11 -  1 0 .2 3  i n c h e s

m ateria l co lle c te d  in co n n ectio n  w ith th e se  a c t iv i
t ie s .  L aborato ry  exam ination  of the m a te ria l h a s  
not been  com pleted . H ow ever, Dr. H erbert W enner, 
U n iversity  of K an sa s  M edical School, h a s  su b 
m itted a p ro g re ss  rep o rt on h is  ex am in a tio n s of 
b loods from n e s tlin g  b ird s (tab le  21). In ad d itio n ,
Dr. Wenner repo rted  the iso la tio n  of an a s  y e t 
un id en tified  v iru s  from th e  b lood of a red-w inged 
b lack b ird . The b lood w as o b ta in ed  abou t 10 m iles 
from K an sa s  C ity .

ROD ENT-BORNE DISEASE CONTROL
A c tiv itie s  in th is  sp h e re  cen te red  around con

su lta tiv e  s e rv ic e s  to  S ta te  and lo c a l h ea lth  d e p a rt
m ents and in o rg an iz in g  and conducting  tra in in g  
co u rse s  in roden t con tro l.

T h re e  S ta te s  (Iow a, M issouri, and South D akota)

T a b le  21

PROGRESS REPORT OF DR. HERBERT WENNER ON 

EXAMINATIONS OF BLOODS FROM NESTLING BIRDS

Number b l o o d s  s u b m i t t e d 420

T e s t s  c o m p le te d 300

R e s u l t s :

N e g a t i v e 298

E q u iv o c a l 2

M eth o d  o f  e x a m i n a t i o n :  I n o c u l a t i o n  i n t e r c e r e -
b r a l l y  o f  y o u n g  S w i s s  m ic e  w i t h  0 . 0 3  c c .  ox 
h e p a r i n i z e d  b l o o d .  The m ic e  a r e  o b s e r v e d  t w i c e  
d a i l y  f o r  a p e r i o d  o f  14 d a y s .
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have p erso n n e l a t the S ta te  le v e l who devo te  m ajor 
a tten tio n  to ra t  con tro l. South D ak o ta  is  the m ost 
p ro g re ss iv e  S ta te  in th is  re s p e c t,  h av in g  a fu ll-tim e 
S ta te  d irec to r  of ra t con tro l a c t iv i t ie s .

M ajor acco m p lish m en ts  during  the period  inc lude  
the ho ld ing  of a  2-w eek ra t  con tro l tra in in g  cou rse  
in K a n sa s  C ity  and the  com pletion  of a  s e r ie s  of 
inform al co n fe re n ces  w ith the B ureau  o f A nim al 
In d u stry , U. S. D epartm ent of A g ricu ltu re , and 
p ack in g  house  p e rso n n e l du ring  w hich ro d en t and 
in s e c t  co n tro l, w ith p a r tic u la r  re la tio n  to  the 
m eat-pack ing  in d u stry , w as exp lo red . T w enty-one 
s tu d e n ts  p a r tic ip a te d  in the 2-w eek  ra t  con tro l 
co u rse  and more than 100 a tten d ed  the  co n fe ren ces  
d e a lin g  w ith  ra t  and in s e c t  con tro l in the m eat 
in d u stry .

T h re e  ra t con tro l d em o n stra tio n s  w ere given for 
p e rso n n e l engaged  in or in te re s te d  in  ra tp roofing  
and o th e r o p e ra tio n a l p ro ce d u re s . T h e s e  w ere held  
in  L in co ln , N ebr.; D es M oines, Iow a; R apid  C ity , 
S. D ak .; and W ichita, K an s . A tten d an ce  a t  the 
th ree  s e s s io n s  to ta le d  75.

At the c lo se  of the f is c a l  y ea r, 13 m u n ic ip a litie s  
in the R egion  had  en ac ted  ra t  contro l o rd in an c es  
and 11 o th e rs  w ere co n d u c tin g  ra t con tro l opera
tio n s  on a  vo lun tary  b a s is .

D uring the  y ea r, c o n su lta tiv e  and o ther s e rv ic e s  
w ere rendered  in connection  w ith  ra t co n tro l a c tiv i
t ie s  in  Iow a, K a n sa s , M innesota, M issou ri, North 
D ako ta , and South D akota .

Iowa. R oden t contro l a c t iv i t ie s  a re  h an d led  by 
the d iv is io n  of sa n ita ry  en g in ee rin g  of the S ta te  
departm en t of h ea lth  on a  part-tim e b a s is .  R a t con
tro l in  D es M oines i s  under the  d irec tio n  of a  fu ll
tim e em ployee . C o n s id e rab le  a s s is ta n c e  w as 
rendered  th is  program  by CDC p erso n n e l du ring  the 
y ea r. Mason C ity , w hich o p e ra te s  an e f f ic ie n t s a n i 
ta ry  land  f i l l  for garbage d is p o s a l ,  em ploys a p e s t  
con tro l o p era to r on an annua l b a s is  for in s e c t  and 
ra t ex term ina tion  s e rv ic e s .

Kansas. P erso n n e l from the M idw estern CDC 
S e rv ic e s  O ffice co n tac ted  S ta te  h ea lth  departm en t 
a u th o ritie s  in connection  w ith ra t con tro l during  
the y ea r  and rendered  a s s is ta n c e  to program s in 
L aw ren ce  and W ichita. T he a b se n c e  of anyone at 
the S ta te  le v e l re sp o n s ib le  for ra t  con tro l g rea tly  
d e te r s  p ro g re ss  in the a c tiv i ty . A su rvey  w as con
ducted  in L aw ren ce ; W ichita w as h e lped  in  tra in 
ing a  p erson  to  d ire c t a  con tem p la ted  ra t co n tro l 
program th e re .

Minnesota. T h is  S ta te  w as tran sfe rred  to R egion  
V during the y e a r . C o n su lta tiv e  s e rv ic e s  were

ren d e red  p rio r to th is  c h a n g e , p a rticu la rly  w ith 
re fe ren c e  to D ulu th , M inneapo lis, and W illmar.

Missouri. At the S ta te  le v e l, a  sa n ita ry  en g in ee r 
d ev o tes  p a r t of h is  tim e to  rodent con tro l. Appro
p ria te  s e rv ic e s  w ere ex tended  program s in  St. 
L o u is  and  K a n sa s  C ity . S t. L o u is  m a in ta in s  a 
sm a ll ra tp roo fing  crew . K an sa s  C ity  ratproofed  
approx im ate ly  2 ,000 b u s in e s s  e s ta b lish m e n ts  dur
ing  the  y ea r .

North Dakota. Grand F o rk s  en a c te d  le g is la tio n  
su p p o rtin g  ra t  con tro l in 1948 but there w as l i t t le  
e ffe c tiv e  a c tiv ity  during  1949. T he F argo  program  
w as suppo rted  by the a s s ig n m e n t of a s ta f f  member 
from CDC. Minot p a s s e d  a  roden t con tro l o rd in an ce , 
and  a s s is ta n c e  w as ex tended  in in augu ra ting  a 
com plete con tro l program . Some 160 e s ta b lish m e n ts  
were ratproofed  in B ism arck , although  no fu ll-tim e 
p erso n n e l w ere a s s ig n e d  to  roden t con tro l work.

South Dakota. A CDC man h a s  been  a s s ig n e d  to  
a s s i s t  in th e  ra t  con tro l program  in th is  S ta te . 
F iv e  com m unities have  e n a c ted  ra t con tro l o rd i
n a n c e s  and o th e rs  a re  o p era tin g  program s on a 
vo lun tary  b a s is .  P ie rre , D eadw ood, H uron, S iss to n , 
and R apid  C ity  have o rd in an ces . R ap id  C ity ’s main 
p ro je c t h as  been  the e s ta b lish m e n t of a  sa n ita ry  
land  f i l l .  W atertown h a s  em ployed a person  to 
hand le  ra t  con tro l a c t iv i t ie s  and p ro g re ss  is  being  
m ade.

Nebraska. A ra t  con tro l dem onstration  w as held  
in L in co ln  during  the y ea r. H as tin g s  e s ta b lish e d  
a sa n ita ry  land  f i l l  to rep la ce  an open dump. O ther
w ise , r a t  con tro l in the  S ta te  i s  sp asm o d ic .

INSECT CONTROL OPERATIONS
A c tiv itie s  in th is  sp h e re  ce n te re d  around dem on

s tra t io n s  and c o n su lta tiv e  s e rv ic e s  in fly  contro l, 
tra in in g  c o u rse s  in in s e c t  con tro l, p a rtic ip a tio n  
in  se m in a rs , and  a s s is ta n c e  to  S ta te  and loca l 
h ea lth  d ep a rtm en ts  in p lann ing  in s e c t  control 
program s.

At the re q u e s t of the B ureau  of Anim al Industry , 
s tu d ie s  w ere conducted  to determ ine the p reva lence  
of in fe s ta tio n  in the p ack in g  house  a re a s ; and on 
the  b a s is  of th e se  s tu d ie s ,  an in s e c t  control 
tra in in g  co u rse  w as p re se n ted  to  p ack in g  house 
p e rso n n e l. In se c t contro l o p e ra tio n s  w ere carried  
on in P la t te  C ity , Mo., and the c ity -coun ty  health  
o ffice r in F o r t S co tt, K a n s ., w as a s s is te d  in 
form ulating p la n s  for fly contro l and m osquito 
ab a tem en t o p e ra tio n s  th e re . U tiliz in g  both power 
and hand sp ra y  equ ipm ent, a fly  contro l demon
s tra tio n  w as conducted  a t the O ld S o ld ie rs ’ Home
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at Dodge C ity , K ans.

SPECIAL ACTIVITIES
F o rtu n a te ly , th e re  w as no need  for e x te n s iv e  

d is a s te r  and ep idem ic aid  in the M idw estern a re a

during the y e a r . H ow ever, p e rso n n e l and equipm ent 

were h e ld  av a ila b le  to  resp o n d  to  c a l ls  in such  
em erg en c ies , and p lann ing  in th is  ac tiv ity  w as 
con tinued .

C. F .  ADAMS, M.D., Acting Director State D ivision of Health

O p era tio n a l a c t iv i t ie s  during 1949 c o n s is te d  of 
DDT re s id u a l sp ray in g  of p rem ises  in the m alarious 
s e c tio n s  of the  S ta te  and  la rv ic id a l p rogram s, w here 
n e c e s sa ry , in  the  v ic in ity  of m ilita ry  and  V ete ran s 
A dm in istra tion  in s ta l la t io n s .

DDT RESIDUAL SPRAYING
D uring the  period  Ju ly  1 - D ecem ber 3 1 ,1 9 4 8 , 

o p era tio n s  cen te red  around the sp ray in g  of p re 
m ise s  m issed  e a r lie r  in  the  se a so n , and  the re 
sp ray in g  of p rem ises  w here r e s u lts  from the f ir s t  
trea tm en t w ere no t s a tis fa c to ry . Spraying w as 
p rac tice d  in 13 co u n tie s  during  the period  Ja n u a ry  
1 -  June 30, 1949.

L o c a l p a r tic ip a tio n , in  the form of labo r, w are
h ouse  and office s p a c e , u t i l i t ie s ,  and s u p p lie s , 
amounted to  34 p e rc en t of the to ta l c o s t  o f 1949 
o p era tio n s.

R o s in  w as u se d  in  outdoor ap p lic a tio n s  w ith  
e ffec tiv e  r e s u l t s .  E m p h a sis  w as d ire c te d  tow ard 
the trea tm e n t of en tire  p rem ises  in a l l  1949 sp ra y 
ing , in view  of no ted  d e c re a se  in  concu rren t fly  
con tro l. It w as d isc o v e red  th a t the pub lic  te n d s  to 
becom e lax  in  g en e ra l h ouseho ld  and p rem ises  
sa n ita tio n  in sp ray e d  a re a s , p la c in g  re lia n c e  on 
DDT re s id u a l sp ra y in g a lo n e . O rgan ized  ed u c a tio n a l 
effo rts  w ere u se d  to  com bat th is  a t ti tu d e .

MILITARY MALARIA CONTROL
A t F o rt L eavenw orth  V ete ran s A dm in istra tion  

H o sp ita l and Je ffe rso n  B a rra ck s , lo c a l p a r tic i
pation  in con tro l e ffo rts  w as s t r e s s e d .  E quipm ent 
w as loaned  to the h o sp ita l for use in rem oving 
aq u a tic  v eg e ta tio n  from nearby  w ate rs  and in  la r 
v ic id a l o p e ra tio n s . M ilitary a u th o ritie s  a t  F o rt 
L eavenw orth  Army P o s t  ca rrie d  on a e r ia l la rv ic id -  
ing a t  approx im ate ly  10-day in te rv a ls  th roughout 
the m osquito  s e a s o n . Some 1,800 u n its  in  the  
V e te ra n s’ H ousing  area  a t  Je ffe rso n  B a rra ck s  w ere 
sp rayed . In coopera tion  w ith N atio n al Guard u n its ,

la rv ic id in g  w as p rac tice d  on w ate rs  in the Guard 
tra in in g  a re a .

ENTOMOLOGICAL ACTIVITIES
T he CDC en tom olog is t conducted  e v a lu a tiv e  

su rv e y s  th roughout the o p era tio n a l a rea  and  made 
m a la ria  su rv ey s  of im poundm ents, in c lu d in g  L ake 
W appapello , C lea rw ate r , L ake O zark , and  L ake 
N orfork. The f ie ld  fly  te s t in g  k it  w as u sed  in su r 
v e y s  to  determ ine the e x ten t of DDT r e s is ta n c e  
of f lie s  and in in v e s tig a tin g  com plain ts concern ing  
the  e f fe c tiv e n e s s  of the sp ray  program . T h e se  in 
v e s tig a tio n s  in d ic a te d  th a t  in th e  m ajority  of c a s e s  
w here com plain t of poor fly  contro l w as re g is te re d , 
poor sa n ita tio n  w as p ra c tic e d . H ow ever, i t  w as  in 
d ic a te d  th a t con tinued  pub lic  suppo rt of the sp ray  
program  is  con tingen t upon im provem ent in the 
e f fe c tiv e n e s s  of th e  in s e c t ic id e  em ployed .

EDUCATIONAL ACTIVITIES
A ll a v a ila b le  f a c i l i t i e s  w ere u til iz e d  in the 

d is se m in a tio n  of inform ation concern ing  m alaria  
an d  fly  co n tro l. More than  35 n ew sp ap ers  and 6 
rad io  s ta t io n s  in  the a re a  co o p era ted . F o rty  group 
m ee tin g s  w ere arranged  w ith  e d u c a tio n a l , c iv ic , 
and  p u b lic  o f f ic ia ls .

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f c o u n t i e s  p a r t i c i p a t i n g 13

Number o f s p r a y  a p p l i c a t i o n s 4 3 ,7 6 6

Pounds of DDT used 5 3 ,9 8 9

CDC 10 ,663
T o t a l  man -h o u r s  expended  L o c a l  5 1 > ? 8 7 6 2 ,4 5 0

M an-hours p e r  a p p l i c a t i o n 1 .1 8

Man-hour p e r  pound o f  DDT 0 .9 6

Pounds o f  DDT p e r  a p p l i c a t i o n 1 .2 3

*D ata  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .
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Arkansas 
Louisiana  
New Mexico 
Oklahoma 
T exas

REGION VIII HEADQUARTERS: DALLAS, TEX.

A c tiv itie s  o f CDC p e rso n n e l a t  the  R egional 
le v e l c o n s is te d  of the ren d erin g  of te c h n ic a l su p e r
v is io n , co n su lta tiv e  s e rv ic e s ,  and o ther support 
to  S ta te -o p era ted  m alaria  and  typhus contro l pro
g ram s. F o u r of the five S ta te s  in the R egion  
(A rk an sas , L o u is ia n a , O klahom a, an d  T e x a s )  
o p era ted  m a la ria  contro l p r o g r a m s .  A rk a n sas , 
L o u is ia n a , and  T ex a s  a lso  ca rried  on typhus co n 
tro l p rogram s. New M exico, th e  fifth  S ta te , h a s  no 
m a la ria  problem  of pub lic  h ea lth  s ig n ific a n c e  and 
did  no t carry  on o rg an ized  typhus contro l in 1949. 
H ow ever, a CDC re p re se n ta tiv e  w as a s s ig n e d  to 
the New M exico H ealth  D epartm ent to  a d v ise  w ith 
c i t ie s  an d  tow ns e n g a g e d  in  ro d en t c o n t r o l  
a c t iv i t ie s .

M alaria contro l a c t iv i t ie s  during  1949, a s  in 
p rev ious y e a rs , c o n s is te d  p rin c ip a lly  of the a p p li
c a tio n  of DDT re s id u a l sp ray  to  h o u se s  in the 
m alarious a re a s  of the o p era tio n a l S ta te s .  S pray
ing  a t  the ra te  of 200 m illig ram s of DDT per sq u a re  
foo t w as p ra c tic e d  in  the rural a r e a s  by S ta te  ma
la r ia  con tro l p e rso n n e l. Most of the c i t ie s  and  
to w n s ca rried  on th e ir  own m osquito  contro l pro
gram s u s in g  DDT re s id u a l sp ray . In sp ec tio n  re c 
ords show ed 98 p ercen t of sp rayed  hom es free  of 
m a la ria  m o sq u ito es .

T he rec e d in g  typhus in c id en ce  re su lte d  in a d e 
c re a se  in the  num ber of co u n tie s  preapproved  for 
typhus contro l o p e ra tio n s  and a co rrespond ing  
red u c tio n  in  CDC a l lo c a tio n s . DDT d u s tin g , ra t-  
p roofing , and ra t p o ison ing  w ere conducted  in 
many co u n tie s , how ever, inc lud ing  a co n s id erab le  
num ber not on the p reapproved  l i s t .  C o u n tie s  not 
on the p reapproved  l i s t  provided lo c a l tax  funds 
or a s s e s s e d  fe e s  for work perform ed.

A c tiv itie s  o ther than  m alaria  and typhus contro l 
in c lu d ed  (1) roden t and  f lea  c o lle c tio n s  in W est 
T e x a s  to  determ ine p o ss ib le  plague fo c i, (2) fly  
co n tro l g u id a n ce , and (3) d is a s te r  a id  in  connection  
w ith  the T rin ity  R iver flood in the F o rt Worth a re a , 
May 1949.

A number of c i t ie s  in the R eg ion  inaugura ted  
fly  con tro l program s. Some sough t and rec e iv e d  
a s s is ta n c e  in  p lann ing  and ex e cu tin g  th e ir  p lan s 
and o thers  p roceeded  on th e ir  own. The tendency  
w as to  re ly  m ain ly  on chem ical sp ra y s  to  the n e g le c t 
o f env ironm enta l sa n ita tio n .

In March 1949, an en to m o lo g is t w as a s s ig n e d  
to  th e  R eg io n a l office to  se rv e  a s  c o n su lta n t and 
coo rd ina to r in the m alaria , ty p h u s , and re la te d  
con tro l a c t iv i t ie s  of the re sp e c tiv e  S ta te  h ea lth  
d ep a rtm en ts .

A s in p rev ious y e a rs , m ajor a t te n tio n  w as d i
re c te d  tow ard m alaria  con tro l through DDT re s id u a l 
sp ray in g  and  la rv ic id in g ; and typhus con tro l through 
p rem ises  sa n ita tio n , ra t p o ison ing , and  ra tp roo fing .

T. T. ROSS, M.D., State Health Officer

Supplem entary  to  concu rren t con tro l re su lt in g  from 
re s id u a l sp ray in g  for m a laria , a number of c i tie s  
an d  sm a lle r  tow ns in itia te d  program s sp e c if ic a lly  
d ire c te d  tow ard fly  con tro l.
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MALARIA CONTROL
F ifty  co u n tie s  p a r tic ip a te d  in  the 1949 contro l 

program. A p p lica tio n  of DDT w as a t  the ra te  of 
200 m illig ram s of DDT per sq u a re  foo t. Spray 
crewmen c o lle c te d  a fee ($2 .00  per house and 
50 ce n ts  per ou tbu ild ing) from h o u se h o ld e rs . O ut
bu ild ings w ere sp ray e d  or not a s  h o u seh o ld ers  
p resc rib ed . A se co n d  a p p lic a tio n  w as made a v a i l
able to  th o se  who re q u e s te d  it  and paid  a se co n d  
fee . H o u ses of w elfare  c l ie n ts  w ere sp ray e d , w ith 
the lo c a l governm ent pay ing  a sp ray  fee of $1 .00  
per un it.

A ll DDT co n cen tra te  w as m ixed in the S ta te  
w arehouse . X ylene w as u sed  a s  so lv e n t and T rito n  
X-100 as  e m u ls if ie r. Open head  type sp ray  c a n s , 
f itted  w ith  a ir  r e le a s e  valve and  S ch raeder valve  
for rech arg in g , w ere u sed  p rin c ip a lly ; H udson and 
L ofstrand  cans w ere em ployed in som e in s ta n c e s .  
Automotive equ ipm ent, c o n s is tin g  of p ick-up  trucks 
and o ld  Army ta c tic a l  v e h ic le s , w as s e rv ic e d  and 
m ain ta ined  through the fa c i l i t ie s  of a  ce n tra l 
garage.

L a rv ic id in g  w as p rac tice d  in 22 tow ns in 19 
co u n tie s . In m ost in s ta n c e s , a DDT o il m is t sp ray  
was u se d . Some lo c a li t ie s  ap p lied  fuel oil w ith 
knapsack  p re ssu re  sp ra y e rs . P ow er o p era ted  eq u ip 
ment w as u sed  in th ree  z o n e s , and  s ix  tow ns em
ployed a irp la n e s  for la rv ic id in g  a re a s  not reach ab le  
by ground equ ipm ent. P ra c tic a l ly  a l l  of the c o s t of 
l a r v i c i d i n g  o p era tio n s  w as borne by lo c a l 
com m unities.
ENTOMOLOGICAL ACTIVITIES

As in d ic a ted  in ta b le  22, the 
re s id u a l sp ray  (1948 se a so n )  pro
duced e ffec tiv e  contro l of A. 
quadrim aculatus  and re ta in e d  its  
e ffe c tiv e n e ss  w ithout ap p rec iab le  
d ec rease  for 5 m onths. Of 2,314 
houses in sp e c te d  during the 1948 
se aso n , 96 p ercen t w ere free of 
m alaria  m osqu itoes  in the a f te r
noon. Of 119 h o u se s  sp ray ed  in 
e x c e s s  of 5 m onths prior to  in
sp ec tio n , 93.3 p ercen t were free 
of m a la ria  m o sq u ito es; w hereas,
97.4 p ercen t of 647 h o u se s  in
sp ec ted  betw een  2 and 3 m onths 
a f t e r  s p r a y i n g  w ere free of 
m alaria m o sq u ito es .

In sp ec tio n  rec o rd s  of sp rayed  

and unsprayed  h o u se s  are sum 
m arized in  ta b le  23, arranged  to

show the  number of h o u se s  in sp e c te d  on p rem ises  
hav ing  various d e n s it ie s  of A. quadrim aculatus  
in d ic a te d  by the number occurring  in favorab le  
u nsp rayed  re s tin g  p la c e s  and the p ercen tag e  of 
h o u se s  free of th e se  m osq u ito es  in th e  afte rnoon . 
Included  in the ta b le  are rec o rd s  of in sp e c tio n s  of
2 ,314 sp rayed  and 196 unsp rayed  h o u se s .

R e s u l ts  of en tom olog ical in sp e c tio n s  ca rried  
on in the 14 CDC la rv ic id a l zo n es  are in d ic a te d  
in  figure 17, show ing  the re la tio n sh ip  betw een  the 
a v e rag e  of the h ig h e s t “ A ”  s ta t io n  in  ea ch  zone 
as com pared w ith  the av erag e  of the h ig h e s t s t a 
tio n  in each  zone . The la tte r  in d ic a te s  co n d itio n s  
w hich  w ould  ob ta in  in th e  a b se n c e  of con tro l 
e f fo r ts .  The “ A”  s ta tio n  av e rag e , a s  in d ic a te d  on 
the  graph, rem ained  below  the a c c e p te d  s ta n d a rd  
co u n t of 10 A . quadrim aculatus  e x c e p t for 2 w eek s 
during  the y ea r. T h is  is  a  much im proved cond ition  
over the p rev ious year when the av erag e  of th e se  
s ta t io n s  rem ained  high from June  through A ugust. 
I t is  in te re s tin g  to  note th a t the h ig h e s t av erag e  
s ta t io n  coun ts per zone in re la tio n  to  the M is s is 
s ip p i R iver s ta g e s  a t  H elena  co inc ide  w ith  each  
fa l l  in the r iv e r ’s le v e l. The graph sh o w s, to o , th a t 
the m osquito  count dropped sh a rp ly  w ith  each  r ise  
in  the r iv e r ’s  le v e l.  T h is  behavior w as due to  the 
fa c t th a t rec e d in g  w ater le f t iso la te d  p o ck e ts  w hich 

im m ed ia te ly  becam e b reed ing  a re a s  and each  r is e  
in the w ate r in te rru p ted  breed ing  by f lu sh in g  a c tio n  
on th e se  p o ck e ts  of w a te r .

M ist s p ra y e r  m ade from  root p o w er s p ra y e r  u s e d  in  la r v ic id a l  o p e r a t io n s . 
T h e  m a ch in e  i s  m ounted on a  je e p  and one m an c a n  o p e ra te  i t .
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MALARIA CONTROL
F ifty  co u n tie s  p a r tic ip a te d  in  the 1949 contro l 

program. A p p lica tio n  of DDT w as a t  the ra te  of 
200 m illig ram s of DDT per sq u a re  foo t. Spray 
crewmen c o lle c te d  a fee ($2 .00  per house and 
50 ce n ts  per ou tbu ild ing) from h o u se h o ld e rs . O ut
bu ild ings w ere sp ray e d  or not a s  h o u seh o ld ers  
p resc ribed . A se co n d  a p p lic a tio n  w as made a v a i l
able to  th o se  who re q u e s te d  i t  and paid  a se co n d  
fee . H o u ses of w elfare  c l ie n ts  w ere sp ray e d , w ith 
the lo c a l governm ent pay in g  a sp ray  fee of $1 .00  
per un it.

A ll DDT co n c en tra te  w as m ixed in the S ta te  
w arehouse . X ylene w as u sed  a s  so lv e n t and T rito n  
X-100 as  em u ls if ie r . Open head  type sp ray  c a n s , 
f itted  w ith  a ir  r e le a s e  valve  and  S ch raeder valve  
for rech arg in g , w ere u sed  p rin c ip a lly ; H udson and 
L ofstrand  cans w ere em ployed in som e in s ta n c e s .  
Automotive equ ipm ent, c o n s is tin g  of p ick-up  trucks 
and o ld  Army ta c tic a l  v e h ic le s , w as s e rv ic e d  and 
m ain ta ined  through the fa c i l i t ie s  of a  ce n tra l 
garage.

L a rv ic id in g  w as p rac tice d  in 22 tow ns in 19 
co u n tie s . In m ost in s ta n c e s , a DDT o il m is t sp ray  
was u se d . Some lo c a li t ie s  ap p lied  fuel oil w ith 
knapsack  p re ssu re  sp ra y e rs . P ow er o p era ted  eq u ip 
ment w as u sed  in th ree  z o n e s , and  s ix  tow ns em
ployed a irp la n e s  for la rv ic id in g  a re a s  not reach ab le  
by ground equ ipm ent. P ra c tic a l ly  a l l  of the c o s t of 
l a r v i c i d i n g  o p era tio n s  w as borne by lo c a l 
com m unities.
ENTOMOLOGICAL ACTIVITIES

As in d ic a ted  in ta b le  22, the 
re s id u a l sp ray  (1948 se a so n )  pro
duced e ffec tiv e  contro l of A. 
quadrim aculatus  and re ta in e d  its  
e ffe c tiv e n e ss  w ithout ap p rec iab le  
d ec rease  for 5 m onths. Of 2,314 
houses in sp e c ted  during the 1948

1
 s e aso n , 96 p ercen t w ere free of 

m alaria  m osqu itoes  in the a f te r
noon. Of 119 h o u se s  sp ray ed  in 
e x c e s s  of 5 m onths prior to  in
sp ec tio n , 93.3 p e rcen t were free 
of m a la ria  m o sq u ito es; w hereas,

97.4 percen t of 647 h o u se s  in
sp ec ted  betw een  2 and 3 m onths 
a f t e r  s p r a y i n g  w ere free of 
m alaria m o sq u ito es .

In sp ec tio n  rec o rd s  of sp rayed  

and unsprayed  h o u se s  are sum 
m arized in ta b le  23, arranged  to

show th e  number of h o u se s  in sp e c te d  on p rem ises  
hav ing  various d e n s it ie s  of A. quadrim aculatus  
in d ic a ted  by the number occurring  in favorab le 
u nsp rayed  re s tin g  p la c e s  and the p ercen tag e  of 
h o u se s  free of th e se  m osq u ito es  in the afte rnoon . 
Included  in the ta b le  are rec o rd s  of in sp e c tio n s  of
2 ,314 sp rayed  and 196 unsp rayed  h o u se s .

R e s u l ts  of en tom olog ical in sp e c tio n s  ca rried  
on in the 14 CDC la rv ic id a l zo n es  are in d ic a te d  
in  figure 17; show ing  the re la tio n sh ip  betw een  the 
a v e rag e  of the h ig h e s t “ A ”  s ta tio n  in  ea ch  zone 
as com pared w ith  the av erag e  of the h ig h e s t s t a 
tio n  in each  zone . The la tte r  in d ic a te s  co n d itio n s  
w hich  w ould  ob ta in  in th e  a b se n c e  of con tro l 
e f fo r ts .  The “ A”  s ta tio n  av e rag e , a s  in d ic a te d  on 
the  graph, rem ained  below  the a c c e p te d  s ta n d a rd  
co u n t of 10 A . quadrim aculatus  ex c e p t for 2 w eek s 
during  the y ea r. T h is  is  a  much im proved cond ition  
over the p rev ious year when the av erag e  of th e se  
s ta t io n s  rem ained  high from June  through A ugust. 
I t is  in te re s tin g  to  note th a t the h ig h e s t av erag e  
s ta t io n  coun ts per zone in  re la tio n  to  the M is s is 
s ip p i R iver s ta g e s  a t  H elena  co in c id e  w ith  each  
fa l l  in the r iv e r ’s le v e l. The graph sh o w s, to o , th a t 
the m osquito  count dropped sh a rp ly  w ith  each  r ise  
in  the r iv e r ’s  le v e l.  T h is  behavior w as due to  the 
fa c t th a t rec ed in g  w ater le f t  iso la te d  p o ck e ts  w hich 

im m edia te ly  becam e b reed ing  a re a s  and each  r is e  
in the w ate r in te rru p ted  breed ing  by f lu sh in g  a c tio n  
on th e se  p o ck e ts  of w a te r .
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HOUSE INSPECTION -  RESIDUAL SPRAY PROGRAM

T o ta l T r e a te d  H ouses I n s p e c te d  and P e r c e n ta g e  F ree  
o f  "A. q u a d r im a c u la tu s”  in  A fte r n o o n

(B ased  on Spray I n s p e c t io n  Time I n t e r v a ls )

T a b l e  22

Spray
In terv a l

1948 1947 1946 1945

300 mg. DDT/sq. f t .
200 rag. 

DDT/sq. f t .
300 mg. 

DDT/sq. f t .
200 mg. 

DDT/sq. f t .
100 mg. 

DDT/sq. f t .
No.
houses
Insp.

Houses fr e e  o f  
“A. quad.”

% houses 
fr e e  o f  
“A. quad.”

% houses 
f r e e  o f  
“A. quad.”

% houses 
fr ee  o f  
“A . quad.”

% houses 
fr e e  o f  
“A . quad.”Days Mo. No. %

0-28 1 161 155 9 6 .3 9 8 .5 1 0 0 . 9 9 .5 9 8 .6

29 -5 6 2 422 407 9 6 .4 9 8 .7 9 8 .7 99. 3 9 6 .3

5 7 -8 4 3 647 630 9 7 .4 9 8 .3 9 9 .6 99. 2 92. 5

L_ 8 5-112 4 655 630 9 6 .2 9 8 .8 9 9 .6 9 8 .9 9 1 .7

113-138 5 310 298 9 6 .1 9 6 .6 1 0 0 . 9 8 .6 7 7 .0

o v e r
138 119 1 11 9 3 .3 - - - -

T otal 2 ,3 1 4 2 ,2 3 1 _ _ - - -

P ercent - - 9 6 .0 9 8 .2 9 9 .5 9 9 .1 9 1 .2

T ab le  23

HOUSE INSPECTIONS -  RESIDUAL SPRAY PROGRAM -  1948

T o ta l T r e a te d  and U n trea ted  H ouses I n s p e c te d  
and P e r c e n ta g e  F ree  o f  "A. q u a d r im a c u la tu s”

(B ased  on "A. q u a d r im a c u la tu s” D e n s it y  G roups)

E va lu ation s

N atural r e s t in g  p lace -  “A. quadrim aculatus”  d e n s i t ie s

0 -10 11 -30 31-50 51-100 101-200
Over
200 T otal

SPRAYED
No. h o u s e s  i n s p e c t e d 1 ,2 9 0 495 145 151 85 148 2 ,3 1 4

No. f r e e  o f  “ q u a d s ”  in  p.m. 1 ,2 6 6 475 136 142 79 132 2 ,2 3 0

% f r e e  o f  “ q u a d s ”  i n  p .m. 9 8 .2 9 6 .0 9 3 .8 9 4 .1 9 2 .9 8 9 .2 9 4 .0

UNSPRAYED
No. h o u se s  i n s p e c t e d 98 48 9 19 8 14 196

No. f r e e  o f  “ q u a d s ”  in  p.m. 79 28 5 11 2 9 134

% f r e e  o f  “ q u a d s ”  i n  p .m . 8 0 .6 5 8 .3 5 5 .6 5 7 .9 2 5 .0 6 4 .3 5 7 .0

C onfronted  w ith  a deluge of com pla in ts abou t 
the  abundance of f l ie s  in  sp ray ed  h o u se s  and 
e v id en c e  th a t the com plain ts were w e ll founded, 
a  sy s tem  of “ s p e c ia l DDT re s id u a l in sp e c t io n ”  w as 
ev o lv ed  to  determ ine the k ill in g  pow er of the r e s i 
d u e . T he sy s tem  used  co n s is te d  of confin ing  a g a in s t 
a  sp ray e d  w all or c e ilin g  of h o u se s  a  known number

of f l ie s  and  observ in g  th e ir  re a c tio n s . T he f lie s  
(house or m usco id  type) w ere in c a rc e ra te d  in a 
s c re e n e d  cage  w ith  one s id e  in c o n ta c t w ith the 
sp ray e d  su rfa ce  of the h o u se . T h ree  te s t  cages 
of f l ie s  w ere affix ed  to  the w a lls  (in d iffe ren t 
room s) of each  house and a  fourth cage (pro tected  
from c o n ta c t w ith  tre a te d  su rfa ce )  u sed  a s  a con
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MISSISSIPPI

tro l. P e r tin e n t d a ta , su c h  a s  
w eather co n d itio n s , type of w all 
or su rfa ce , age of sp ray , spray  
pattern , c ry s ta llin e  s tru c tu re , 
spray m a te ria l, cond ition  of 
sc re e n s , and abundance of f lie s  
ou ts ide , were reco rded . F our 
hours of exposure  to  the sp rayed  
su rface  w as presum ed to  be su f 
f ic ien t to  k ill ,  but o b se rv a tio n s  
were con tinued  up to  12 hours.

E v a lu a tio n  of r e s u l t s  w as 
broken down in to  four c a te g o rie s :
(1) 100 percen t of te s t  f l ie s  k illed  
in 4 hours and f l ie s  in control 
cage unaffec ted ; (2) over 50 per
cent of te s t  f l ie s  k ille d  in 4 
hours and f lie s  in con tro l cage 
unaffec ted ; (3) under 50 percen t 
of te s t  f l ie s  k illed  and f lie s  in 
control cage u n a f f e c t e d ;  and
(4) u n sa tis fa c to ry  te s t  — f lie s  
in contro l cage affec ted .

M osquitoes w ere u sed  a s  te s t  
in s e c ts  in in sp e c tio n s  in D is tr ic t
2. The to ta l number w as not large 
but the o v er-a ll p e rc e n ta g e s  
approxim ated th o se  ob ta in ed  w ith  
f lie s .

R e s u lts  of th e se  sp e c ia l in
sp e c tio n s  are sum m arized in 
tab le  24. As in d ic a ted  in the 
ta b le , 100 p e rc en t k ill  w as 
recorded in 27 p ercen t of the 
te s ts  and over 50 p e rc en t k ill in  32 p e rc en t of the
to ta l t e s t s .

L a te r  in  the 1948 fly  s e a so n , a se co n d  type of 
te s tin g  procedure w as u sed  to  determ ine w hether 
or not f l ie s  a c tu a lly  ro o s ted  on a sp ray ed  su rfa ce  
or p referred  u nsp rayed  s itu a tio n s  su ch  a s  c lo th in g  
or fu rn itu re . T h is  procedure c o n s is te d  of v is i t in g  
s e le c te d  h o u se s  in  the afte rnoon  to  observe the 
number of f l ie s  p re se n t, th e ir  lo c a tio n  in  the h o u se , 
and o ther p e rtin en t d a ta ; and re tu rn ing  to  the  sam e 
h o u ses  before daybreak  the nex t m orning to  d e te r
mine the num ber of live f l ie s ,  th e ir  ro o s tin g  p la c e , 
and th e ir  behav io r before being  d is tu rb e d .

F l i e s  w ere ac tiv e  a t tim e of afte rnoon  in s p e c 
tio n s . N octurnal o b se rv a tio n s  show ed 90 p e rc en t 
roosting  on tre a te d  su r fa c e s , gen era lly  the w a lls  
and c e ilin g  of the k itc h en . P redaw n in sp e c tio n s  
(made before f lie s  o u ts id e  of th e  h o u se s  resum ed  
ac tiv ity ) d is c lo se d  th a t of 14,614 f l ie s  obse rved

FIGURE 17
ARKANSAS MALARIA CONTROL- F Y -1 9 4 9

RIVER STAGES AT HELENA, ARKANSAS
4 4 -F L O O D _ S T 7 !,G E

l a r v ic id a l  s u m m a r y

T ab le 24

SUMMARY OF 
SPECIAL DDT INSPECTION CAGE TESTS 

USING MUSC0ID FLIES

D is t r ic t
No.

100%
K ill

Over 
50% K ill

Under 
50% K ill

U n sa t is 
fa c to ry

T est

1 54
%

2 1 85
%

33 94
%

32 35
%
14

2 37* 26 61* 44 36* 26 6 * 4

8 8 27 104 33 95 30 33 10

3 20 0 34 118 20 214 36 54 10

4 155 24 272 43 172 27 40 6

T o ta ls 497 27 597 32 575 32 162 9

* M osq ii i toes  u se d  i n  t h e s e  t e s t s .

71

ourtesy of the David J. Sencer CDC Museum



during  afte rnoon  in sp e c tio n s  4 ,687  rem ained  on 
tre a te d  su r fa c e s , in d ic a tin g  a red u c tio n  of 69  
p e rc en t in fly  popu la tion .

A number of c i t ie s  an d  sm alle r tow ns opera ted  
fly  con tro l program s, a s  su c h , c o n s is tin g  of c le a n 
up cam paigns and sp ray in g . F iv e  tow ns u se d  power 
equ ipm ent to  app ly  DDT and  ch lordan  to  a l le y s ,  
garbage duirps, and s im ila r b reed ing  p la c e s .  F o u r 
tow ns reg u la rly  a p p lied  a m is t sp ray  to  garbage 
dum ps and a l le y s  w hile  o ther tow ns equ ipped  
garbage tru ck s  w ith a  type of therm al a e ro so l un it 
cap ab le  of d isp e rs in g  a d ie s e l  o il DDT sp ray  
through the e x h a u s t from the truck  m otor.

*D ata  a re  from  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  (DC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

TYPHUS CONTROL
T w en ty -five  c i t ie s  p ra c tic e d  typhus contro l 

during  the y e a r ,in c lu d in g  garbage co n tro l, p rem ises  
sa n ita t io n , ra t p o iso n in g , and  ra tp roo fing . In two 
c itie s , garbage c o llec tio n  irrprovem ent w ith  s a n i
ta ry  land f i l l  d isp o s a l and ra t p o iso n in g  reduced

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g -
Number o f  p r e m is e s  d u s t e d -
Pounds of DOT p e r  p r e m is e s -
M an-hours  p e r  p r e m is e s -

R a tp r o o f in g * *
Number o f  p r o j e c t s  r e p o r t i n g 2

Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 338
M an-hours  p e r  e s t a b l i s h m e n t 48

R at R e d u c t io n
Number o f  c o u n t i e s  r e p o r t i n g 2

Number o f  e s t a b l i s h m e n t s  p o i s o n e d  
( p o i s o n  b a i t  — food) 300

M an-hour p e r  e s t a b l i s h m e n t 0 .3
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  

( p o i s o n e d  w a te r  -  1080) _
M an-hours  p e r  e s t a b l i s h m e n t -

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended 2 , 1 0 0

T „ , , j  j CDC 5 ,0 4 4l o t a i  m an-hours  expended
( a l l  a c t i v i t i e s )  0 t h e r 27 ,730

* D a ta  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  b y  S t a t e  h e a l t h  
d e p a r t m e n t .

* * 4 , 6 9 4  m a n - h o u r s  e x p e n d e d  on i n i t i a l  e r a d i 
c a t i o n ;  2 ,8 8 3  on m a i n t e n a n c e .

the  ra t popu la tion  80 p e rc en t. Im proved garbage 
co n tro l coup led  w ith  period ic  ra t p o iso n in g  w ith 
red  s q u il l  reduced  the ra t popu la tion  a s  much a s  
95 p ercen t in four c i t ie s .  Two c i t ie s  ca rrie d  on 

o rgan ized  ratp roo fing , and volun
te e r  ratproofing  w as p ra c tic e d  in 
four o th e rs . It is  e s tim a ted  that 
p roperty  ow ners expended $15,000 
in  ra tp roofing  o ld  b u ild in g s , and 
ra t con tro l fe a tu re s  were incor
po rated  in  p la n s  for 2 b illion  
d o lla rs  in new co n s tru c tio n . 
EDUCATIONAL AND 
PROMOTIONAL ACTIVITIES 

D uring the y ear, 8 ,922 column 
in c h es  of new sp ap er pub lic ity  
and 1,943 m inu tes of rad io  time 
w ere u til iz e d  in th e  d issem in a
tion  of inform ation in support of 
m alaria  and typhus contro l opera
tio n s . In ad d itio n , a re a  super
v iso rs  co n tac ted  62,797 persons 
through in te rv iew s and group

ZdLuzatiostal
a n d

PáomaíümcU
Act¿a¿t¿e¿

8 , 9 2 2  c o l u m n  i n c h e s

72

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f c o u n t i e s  p a r t i c i p a t i n g 50
Number o f s p r a y  a p p l i c a t i o n s 113 ,8 2 5
Pounds o f DDT u sed 143 .462

CDC 7 0 ,8 6 3
T o t a l  man -h o u rs  expended

L o c a l  148 ,1 7 2
2 1 9 ,0 3 5

M an-hours p e r  a p p l i c a t i o n 1 .93

M an-hours p e r  pound o f  DDT 1.53
Pounds of DDT p e r  a p p l i c a t i o n 1 .27

Courtesy of the David J. Sencer CDC Museum



m eetings. A program of cooperation  w ith  th e  S tate  
h ea lth  departm en t in sch o o l, com m unity, and home 
san ita tio n  w as in s t itu te d  in O ctober. G arbage 
co llec tion  and d isp o s a l in sp e c tio n s  were made in 
60 tow ns and in sp e c tio n s  m ade of 998 sc h o o ls . 
T h ese  in sp e c tio n s  were re sp o n s ib le  for 295 cor
rec tio n s  of e x is tin g  f a c i l i t i e s  and  the in s ta lla tio n  
of 338 new approved  f a c i l i t ie s .  In c rea sed  em phasis

w as p la ce d  on b a s ic  s a n ita tio n  in an attem pt to 
overcom e the  tendency  to  re ly  upon chem ical con
tro l of in s e c ts .  F iv e  c o lle g e s  coopera ted  in  the 
holding of com m unicable d is e a s e  contro l w orkshops 
in connection  w ith  te a c h e r  ed u ca tio n  by allow ing  
p a rtic ip a tin g  te a c h e r  c red it for th e  c o u rse s . In
se rv ic e  tra in in g  w as accom plished , through two 
c o u rse s  in s a n ita tio n  and com munity o rg an iza tio n .

★ Jlo u tiia tu * S. J. PHILLIPS, M.D., M.P.H., State Health Officer

C o o p era tiv e  program s for the contro l of m alaria  
and m urine typhus w ere conducted  during  the  f is c a l  
year 1949 along  the sam e lin e s  and a t  about the 
sam e lev e l a s  in  1948. A part from the coopera tive  
program s, co n s id e rab le  la rv ic id in g  and drainage 
m ain tenance work w as ca rried  on by lo c a l com muni
t ie s  in c o n n e c t i o n  w ith  m a l a r i a  con tro l.

MALARIA CONTROL
R e s id u a l h o u se  sp ray in g , prim arily  in ru ra l 

a r e a s ,  w as p rac tice d  in  18 of 26 p a r ish e s  p re
approved  for m alaria  contro l o p e ra tio n s . A pproxi
m ately  50 ,000  u n its  w ere sp ray e d  w ith  6 .5  p e rc en t 
DDT em ulsion . A ll co n cen tra te  w as prepared  a t  a 
ce n tra l m ixing p lan t a t  M onroe. T he m ateria l w as 
su p p lied  to  the f ie ld  in  55-gallon  drum s.

T h e  p a r ish e s  of Winn, C oncord ia , M adison, and 
O u ach ita  made ap p ro p ria tio n s  out of public  fu n d s. 
In the other 14 p a r ish e s  p a rtic ip a tin g  in the cooper
a t iv e  program , a fee  of $1 .0 0  w as c o lle c te d  from 
each  h o u seh o ld er w hose house w as sp ray e d .

S praying  for the 1948 se a so n  w as te rm inated  
June 30. S uperv iso ry  perso n n e l for the 1949 se a so n  
w as engaged  during O ctober 1948, and  sp ray in g  
o p era tio n s com m enced abou t the f ir s t  of A pril 1949. 
Spray crewm en w ere given 7 to  10 d ay s  of tra in in g  
prior to  the opening of sp ray  o p e ra tio n s . Spraying 
w as w ith  2¿ -g a llo n , p ressu re -ty p e  hand c a n s . 
T w enty-one of 62 sp ray  crew s were equipped  w ith  
co m p resso rs  and p ressu re  s to rag e  ta n k s . Two-man 
crew s w ere u sed  in m ost in s ta n c e s ; how ever, one- 
man crew s w ere u tiliz e d  in sp ray in g  sp a rse ly -  
s e ttle d  com m unities.

T he fo llow ing  c i t ie s  an d  tow ns in preapproved 
p a r ish e s  ca rrie d  on la rv ic id in g  and  d rainage m ain
tenance program s a t  th e ir  own ex p e n se , under the

su p e rv is io n  of the  S ta te  h ea lth  departm en t: S hreve
p o rt, H ay n e sv ille , Homer, F e rrid a y , L ak e  P ro v i
d e n c e , H odge, Jo n e sb o ro , T a llu la h , B astro p , 
N a tc h ito c h e s , Many O p e lo u sas , M inden, D elh i, 
and  R ay v il le .  O ther com m unities conducting  
la rv ic id in g  and  drainage m ain tenance  program s 
w ere: C la rk s , C olum bia, B aton R ouge, W innsboro, 
C o lfax , R u sto n , A lexand ria , B oyce, and  Mangham.

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 18

Number o f  s p r a y  a p p l i c a t i o n s 5 0 ,9 7 3

Pounds o f  COT u se d 6 2 ,055

CDC 1 5 ,8 0 8
T o t a l  m an -h o u rs  expended 6 9 ,1 2 3

L o c a l  5 3 ,3 1 5
M an -h o u rs  p e r  a p p l i c a t i o n 1 .3 6

M an-hours  p e r  pound o f  DDT 1 . 1 1

Pounds  o f  DDT p e r  a p p l i c a t i o n 1 . 2 2

*Data  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

TYPHUS CONTROL
T h ere  w as a s l ig h t  in c re a se  in the in c id en ce  

of murine typhus in the S ta te  during 1949. T he in 
c re a s e  occu rred  p r in c ip a lly  in p a r ish e s  w here 
p rev io u sly  the in c id en ce  had been  very  low , ex c ep t 
in  the p a r ish  of C addo . T yphus contro l work on a 
p a rish -w id e  b a s is  w a s  d isc o n tin u e d  in C addo 
P a r is h ,  and an in c re a se  of s ix  c a s e s  w as recorded  
in 1949; w h erea s  in  O rleans P a r ish , w here p a r ish -  
w ide con tro l work h a s  been  co n tin u o u s , 1949 rep o rts
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show  a d e c re a se  of sev en  c a s e s .
I t is  p robable th a t the ex trao rd in arily  warm and 

long  sum m er con trib u ted  to  the in c re a se  in  ty p h u s . 
T here  are in d ic a tio n s , too , th a t the e x te n s iv e  
e d u c a tio n a l program ca rried  on in connection  w ith  
typhus con tro l h a s  re su lte d  in b e tte r  rep o rtin g  and 
hence con trib u ted  to  the in c re a se  in reco rd ed  c a s e s  
of ty p h u s.

C on tro l o p e ra tio n s  ca rried  on during  the y ea r 
in c lu d ed  DDT d u s tin g  for the contro l o f ra t e c to 
p a ra s i te s  in  s ix  p a r ish e s , ratp roo fing  on a som e
w hat red u ced  s c a le ,  and ra t reduc tion  through 
p o iso n in g  in  five p a r is h e s .

R atp roofing  a c t iv i t ie s  d ec re a se d  during the year 
due to the  com pletion  of p ro jec ts  p rev io u sly  com
m enced and  the con tinued  high c o s t  of ra tp roo fing  
labor and m a te r ia ls . The New O rleans p ro jec t w as 
con tinued  during  1949.

In ra t po ison ing  o p e r a t i o n s ,  a  new pecan  
crumb b a it w as deve loped  and in troduced  w ith 
e x c e lle n t r e s u lts ,  p a rticu la rly  w ith  re s p e c t  to  the 
A lexandrine ra t; it a lso  proved s a tis fa c to ry  w ith

Norway r a ts .  T he u se  of 1080 in souffle  cups 
w as d isc o n tin u ed  in favor of a  type of perm anent 
s t a t i o n  o f  d i s p e n s e r  approved by the U. S. 
W ildlife S erv ice  and the L o u i s i a n a  H e a l t h  
D epartm ent.

★  O k la h o m a

T he m alaria  contro l program  con tinued  on e s s e n 
t ia l ly  the sam e b a s is  a s  in  p rev ious p o stw ar y e a rs . 
T he p rin c ip a l con tro l a c tiv i ty  w as DDT re s id u a l 
sp ray in g  in the so u th e a s te rn  se c tio n  of the S ta te . 
L a rv ic id a l opera tions w ere conducted  by a few 
c i t ie s  and  a m inor p ro je c t w as ca rried  on in the 
v ic in ity  of the V e te ran s  A dm in istra tion  H o sp ita l 
a t  M uskogee. L o ca l com m unities conducted  fly  
co n tro l o p e ra tio n s  w ith  su p e rv is io n  and  c o n s u lta 
t iv e  se rv ic e s  prov ided  by the S ta te  CDC o ffic e .

DDT RESIDUAL SPRAYING
C ounty-w ide sp ray in g  o p e ra tio n s  w ere conduc ted  

in  e ig h t c o u n tie s  (A toka, C hoctaw , H a sk e ll, J e ffe r
so n , L atim er, O kfuskee , P u sh m atah a , and  S e
quoyah ). L im ited  o p era tio n s w ere c a rrie d  on in  s ix  
c o u n tie s  (B ryan , L e F lo re , MclHtosh, M cC urtain,
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SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 6
Number o f  p re m ise s  d u s t e d 3 9 ,3 9 0
Pounds o f  DDT p e r  p r e m is e s 3
Man-hour p e r  p re m ise s 0 .4

R a tp r o o f in g * *
Number o f  p r o j e c t s  r e p o r t i n g 2
Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 189
M an -h o u rs  p e r  e s t a b l i s h m e n t 33

R at R e d u c t io n
Number o f  c o u n t i e s  r e p o r t i n g 5
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  

( p o i s o n  b a i t  -  fo o d ) 25 ,0 9 5
M an-hour  p e r  e s t a b l i s h m e n t 0 .3
Number o f  e s t a b l i s h m e n t s  p o i s o n e d  

( p o i s o n e d  w a te r  -  1080) 4 ,1 2 0
M an-hour p e r  e s t a b l i s h m e n t 0 . 8

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended 5 ,6 5 0

T o t a l  m an-hours  expended  2 5 ,2 3 9  
( a l l  a c t i v i t i e s )  „ , „ „ , 

O th e r  1 9 .9 9 6
4 5 ,235

D a t a  a r e  f r o m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  b y  S t a t e  h e a l t h  
d e p a r t m e n t .

**574 m an -h o u rs  m a i n t e n a n c e ;  965 i n i t i a l  e r a d i 
c a t i o n .

G. F . MATTHEWS, M.D., Commissioner of Health

M uskogee, and P ittsb u rg ) . S u p erv is io n , equipm ent, 
tra n sp o rta tio n , and  ch em ica ls  w ere provided  through 
F e d e ra l and  S ta te  a l lo c a tio n s . In the e ig h t county- 

w ide program s, lo ca l u n its  ap p ro p ria ted  funds to 
cover the c o s ts  of sp ray  c rew s; and in the lim ited  
sp ra y  co u n tie s , h o u seh o ld ers  w ere charged  fe e s  
to  cover sp ray  crew  c o s ts .

In th e  co u n tie s  w here DDT re s id u a l sp ray in g  
h a s  been p ra c tic e d  m ost e x te n s iv e ly , the re  has  
been  only one d ea th  a ttr ib u ted  to  m a la ria  s in c e

1946. T h is  one d ea th  w as rep o rted  from C hoctaw  
C ounty  in  May 1949. D uring the  period  1935-44, 
d e a th s  from m alaria  in th is  a re a  av e rag ed  24 per 
y ea r . M orbidity rep o rts  for the f ir s t  6 m onths of 
1949 l i s t  42 repo rted  c a s e s  of m a la ria .

B e c a u se  the pub lic  te n d s  to  b ase  the s u c c e s s
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or fa ilu re  of the re s id u a l sp ray  program on the 
p resen ce  or a b se n c e  of f lie s  in the tre a te d  a re a , 
the problem  of m uscoid  f l ie s  rece iv ed  in c re as in g  
a tten tio n  during the y ea r. An e x te n s iv e  ed u c a tio n a l 
program d es ig n ed  to  inform h o u se h o ld e rs , public  
o f f ic ia ls , and  o th e rs  concern ing  the fundam entals 
of fly  eco logy  and sa n ita tio n  w as undertaken . P ro 
motion of p rem ises  sp ray in g  a s  a m eans of more 
e ffec tiv e  fly  contro l w as coup led  w ith the ed u c a
tio n a l program . L a te  in  the s e a s o n , fly  su rv ey s  
w ere in it ia te d  in com m unities a s  a s p e c ia l  se rv ic e  
in c id e n ta l to  t ie  D DT sp ray  program . Inform ation 
ob ta in ed  through th e se  su rv ey s c lea rly  in d ic a te d
(1) th a t the 1949 fly  popu la tion  w as  g rea ter than 
in  any se a so n  s in c e  the in cep tio n  of the DDT sp ray  
program and  (2) th a t community and househo ld  s a n i 
ta tio n  are n e c e s sa ry  fe a tu re s  of e ffec tiv e  fly 

contro l.

SUMMARY OF RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 14

Number o f  s p r a y  a p p l i c a t i o n s 2 6 .3 5 1
3 3 .5 0 7

CDC 8 ,5 3 4
T o t a l  m an -h o u rs  expended 3 4 ,0 3 3

L o c a l  2 5 ,4 9 9
M an-hours  p e r  a p p l i c a t i o n - 1 .2 9

M an-hours  p e r  pound of DDT 1 . 0 2

Pounds o f  DDT p e r  a p p l i c a t i o n 1.-27

‘D a ta  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

LARVICIDING
R e c o n n a issa n c e  su rv ey s  re la te d  to  the m alaria  

tran sm iss io n  h az ard  w ere conducted  in a re a s  su r
rounding m ilita ry  in s ta lla tio n s  an d  V ete ran s Admin
is tra tio n  H o sp ita ls  a s  fo llow s: T inker A ir B a se  and  
Will R ogers M emorial H o sp ita l, O klahom a C ity ; 
F o rt S ill,  L aw ton ; N aval Ammunition D epo t, Mc-

A le s te r ;  V e te ran s A dm in istra tion  H o sp ita l, Mus
k o g ee ; and O klahom a V ete ran s H o sp ita l, Sulphur. 
M alaria m osquito  production  w as  dem o n stra ted  in 

e a c h  of th e se  a re a s ;  how ever, the production  of 
A . quadrim aculatus  and the in c id en ce  of m alaria  
in d ic a te d  con tro l a c t iv i t ie s  only a t  M uskogee 
in  1948. DDT in d ie s e l  o il w as used  a s  a la rv ic id e  
in th is  a re a . No la rv ic id in g  w as p rac tice d  in the 
a re a  in 1949, but co n tro l recom m endations and 
c o n su lta tiv e  s e rv ic e s  w ere made a v a ila b le  to  lo c a l 

a u th o r i t ie s .

ENTOMOLOGICAL ACTIVITIES
S urveys of m alaria  m osquito  and  m uscoid  fly  

d e n s it ie s  and  e v a lu a tiv e  in sp e c tio n s  were con
d u c ted  in a l l  a re a s  inc luded  in the DDT re s id u a l 
sp ra y  program . In cooperation  w ith the C orps of 
E n g in e e rs , D epartm ent of the Army, s p e c ia l  s tu d ie s  
of the m osqu ito  problem  w ere conducted  in the 
re se rv o ir  a re a s  of T exom a and W ister.

F in d in g s  of en tom olog ical in sp e c tio n s  for the 
ev a lu a tio n  of the  e f fe c tiv e n e ss  of the  sp ray  program 

are  sum m arized in tab le  25. From  Ju ly  through 
O cto b er 1948 in sp e c tio n s  w ere made in 412 lo c a 
tio n s  and in sp e c tio n s  in 303 lo c a tio n s  w ere con
d u c ted  in June  1949.
COMMUNITY FLY CONTROL

U n u su ally  high po lio m y elitis  in c id en ce  re su lte d  
in  an abnorm al dem and for c o n su lta tiv e  se rv ic e s  
an d  re q u e s ts  for d ire c t p a r tic ip a tio n  in  the d ev e lo p 
m ent of com m unity fly  con tro l program s. A b u lle tin  
o u tlin in g  d e ta ile d  p la n s  for o rgan iz ing  and  oper
a t in g  com m unity fly  Control program s, u til iz in g  
v ario u s  chem ical contro l m ethods, w as e d ite d  and  
d is tr ib u te d . A dd itiona l gu idance w as  given  through 
p e rso n a l c o n tac t w ith lo ca l o ffic ia ls  and  through 
the  p re s s  and rad io  in an  a ttem p t to  d issem in a te  
au th o rita tiv e  inform ation on the p re se n t s ta tu s  of 
s c ie n t i f ic  know ledge on the re la tio n  of f l ie s  and

T a b le  25

SUMMARY OF INSPECTIONS WITH RESPECT TO INFESTATION BY "A. QUADRIMACULATUS”

Year 1948 194 9

Month July Aug. S ep t. Oct. T otal % June %

Sp ray ed  h o u se s  i n s p e c t e d 119 124 65 58 366 - 273 -

S prayed  h o u se s  w i t h  “ q u a d s ” 4 3 0 0 7 1 .9 0 0 . 0

U nsprayed  h o u se s  i n s p e c t e d 17 13 8 8 46 - 30 -

U nsprayed  h o u se s  w i t h  " q u a d s ” 9 5 1 0 15 3 2 .6 2 6 .7

R e s t i n g  p l a c e s  i n s p e c t e d 136 137 73 66 412 - 303 -

R e s t i n g  p l a c e s  w i t h  “ q u a d s ” 135 131 65 17 348 8 4 .5 137 4 5 .2
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p o lio m y e litis . T he im portance of sound  s a n ita tio n  w ere e x te n s iv e  though som ew hat sp o ra d ic . Some
p ra c tic e s  w as e m p h a s i z e d  in a l l  fly  co n tro l 25 com m unities p u rch a sed  sp a ce  sp ray  equipm ent,
a c t iv i t ie s .  and  many o th e rs  u se d  o ther ty p e s  of pow er equipm ent

Com m unity fly  con tro l e ffo rts  during the y ea r  through co n tra c t o p era to rs .

O p era tio n a l program s encom passed  m a la ria , 
m urine ty p h u s , and  p lague con tro l a c t iv i t ie s .  T here 
w as  no m a teria l e x p a n sio n  of op era tio n s during  the 
y ea r .

MALARIA CONTROL
T he DDT re s id u a l sp ray  program  w as con tinued  

in  the m alarious s e c tio n s  of e a s t  T e x a s  an d  the 
low er R io  Grande V alley . In e a s t  T e x a s , the popu
la r  m ethod of ap p lic a tio n  w as the hand  sp ray e r; 
w h ile  in the v a lley  a re a , pow er sp ra y e rs  w ere more 
e ffe c tiv e . Two a p p lic a tio n s  w ere made in the  v a l
ley  a re a  and  one in e a s t  T e x a s . D uring the 1948 
sp ray  se a so n  a 7 p e rc en t em ulsion  w as u se d , w hile 
5 p e rc en t w as u se d  during  the 1949 sp ray  se a so n  
w ith  g rea te r em p h asis  on com prehensive coverage . 
Two m ethods of lo c a l p a rtic ip a tio n  w ere em ployed 
during  the 1948 s e a s o n : (1) d ire c t app rop ria tion  
from county  funds; and  (2) a minimum charge to 
h o u se h o ld e rs , b ased  on num ber of room s tre a te d , 
to  supp lem en t county  fu n d s. In 1949 se a so n  oper
a t io n s , lo c a l p a r t i c i p a t i o n  w as by d ire c t 
ap p ro p ria tio n s  from c o u n tie s .

S a tis fa c to ry  con tro l of m alaria  m osqu itoes w as 
o b ta in ed , bu t more and more com pla in ts  w ere made 
a b o u t the red u ced  le v e l of fly  con tro l. F ie ld  
follow -up in v e s tig a tio n s  w ere made in an  effo rt

SUMMARY OF RESIDUAL SPRAY OPERATIONS
FISCAL YEAR 1949*

Number o f  c o u n t i e s  p a r t i c i p a t i n g 38
Number o f  s p r a y  a p p l i c a t i o n s 7 1 ,8 7 0
Pounds o f  DDT u se d 7 2 ,2 2 5

CDC 6 7 ,2 3 6
T o t a l  m an -h o u rs  expended 125 ,102

L o c a 1 5 7 , 8 6 6

M an-hours  p e r  a p p l i c a t i o n 1 .7 4
M an -h o u rs  p e r  pound o f  DDT 1 .7 3
Pounds o f  DDT p e r  a p p l i c a t i o n 1 . 0 1

*Data  a r e  from  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  CDC 
E n g i n e e r i n g  S e r v i c e s  by S t a t e  h e a l t h  d e p a r t m e n t .

GEORGE W. COX, M.D., State Health Officer

to  e v a lu a te  the degree  of fly  con tro l. I t w as  con
c lu d ed  th a t re la tiv e  freedom  from f l ie s  can n o t be 
a c h ie v e d  by DDT re s id u a l sp ray in g  w here there 
i s  a prime so u rce  of fly  b reed ing  in the  com m unity. 
Many com m unities, ru ra l and urban, d e s ire  expansion  
o f fly  con tro l o p e ra tio n s , and  pub lic  o f f ic ia ls  e x 
p re s s  a s su ra n c e  th a t a d d itio n a l suppo rt would be 
a v a ila b le  if  more com prehensive contro l could  be 
in te g ra te d  w ith  the re s id u a l sp ray  program .

T e c h n ic a l a s s is ta n c e  w as fu rn ish ed  c i t ie s  w ith

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

 DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g  4 9

Number o f  p re m ise s  d u s t e d  2 3 ,6 7 6
Pounds o f  DDT p e r  p r e m is e s ___________  4 .5
M an-hours  p e r  p r e m is e s  1 .6

___________________ R a tp r o o f in g *  *______
Number o f  p r o j e c t s  r e p o r t i n g  11

Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d  823
M an-hours  p e r  e s t a b l i s h m e n t _________________  52

R at R e d u c t io n * * *

Number o f  c o u n t i e s  r e p o r t i n g  8

Number o f  e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n  b a i t  -  fo o d )___________________________ 867

M an -h o u rs  p e r  e s t a b l i s h m e n t  1 . 3

Number o f  e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n e d  w a t e r  -  1080)_____________________ 16 ,006

M an-hours  p e r  e s t a b l i s h m e n t  1 . 4

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended  2 3 ,842

x  _ l u j  j  CDC 7 5 ,0 3 7I o t a !  m an-hours  expended  ’
( a l l  a c t i v i t i e s )  Q th e r  156,842

* D a ta  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  
d e p a r t m e n t .

**427 m an -h o u rs  i n i t i a l  e r a d i c a t i o n .
* * * 2 6 5  p o u n d s  c y a n o g a s  a t  e x p e n d i t u r e  o f  523 

m a n - h o u r s .
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p o p u la tio n s above the lim its  of e l ig ib il ity  for 
re s id u a l sp ra y in g , and  approxim ately  30 c i t ie s  
ca rried  on la rv ic id a l and p a r tia l re s id u a l trea tm en t 
program s. L im ited  la rv ic id a lo p e ra tio n s  w ere ca rrie d  
on in the F o rt W orth-D allas a re a  in connection  w ith 
ex tra -can tonm en t m alaria  in sp e c tio n  work.

TYPHUS
T yphus con tro l m easu res  inc luded  DDT d u s tin g , 

ra t e ra d ic a tio n , an d  ra tp ro o fin g .D u stin g  w as ca rried  
on in the more d e n se ly  popu la ted  a re a s  w ith  the 
p a r tic ip a tin g  ag en cy  providing the m ajor sh a re  of 
the labor invo lved . R a t e ra d ica tio n  m easu res  (1080 
in b u s in e s s  e s ta b lish m e n ts  and red  s q u il l  in r e s i 
d e n c e s )  w ere p ra c tic e d  a s  an ad ju n c t of d u s tin g  
o p e ra tio n s . Mobile u n its  w ere u sed  in the  more

sp a rs e ly  pop u la ted  a re a s  and s ta tio n a ry  u n its  in 
the c i t ie s .  C ontro l o p era tio n s w ere on a s e le c tiv e  
b a s is  ra th e r than  coun ty -w ide , a s  in p rev ious y e a rs . 
T h is  re su lte d  in a  s lig h t cu rta ilm en t in  coverage 
but perm itted  e ffec tiv e  trea tm en t in a re a s  of known 
an d  s u sp e c te d  typhus fo c i. T rap p in g , b leed in g , and 
com bing before and  a f te r  d u s tin g  in d ic a ted  e ffec tiv e  
co n tro l of the typhus v ec to r.

R atproofing  op era tio n s w ere c o n d u c t e d  a t  
approxim ately  the sam e lev e l a s  la s t  y ea r. S tre ss  
w as p la c e d  on proper garbage hand ling  and d is 
p o sa l in com m unities w here r a t p r o o f i n g  w as 
ca rrie d  on. M aintenance of ratp roofing  w as em pha
s iz e d  in a re a s  w here ratp roofing  p rev io u sly  had 
been  p rac tice d .

e c i i o i v IX Colorado
Idaho
Montana
Utah
Wyoming

REGION IX HEADQUARTERS: DENVER, COLO.

C om m unicable D ise a se  C en te r a c t iv i t ie s  ca rried  
on in R eg ion  IX during 1949 c e n te re d  around (1) 
ro d en t co n tro l, (2) p lague in v e s tig a tio n s , (3) in
s e c t ic id a l  and roden t contro l d em o n stra tio n s, and
(4) e d u c a tio n a l and tra in in g  a c t iv i t ie s .

RODENT CONTROL
R oden t contro l su rv e y s  w ere conducted  in Bur

ling ton , C o lo .; Sheridan , Wyo.; and P rovo , U tah . 
A ratp roo fing  su rv ey , d e s ig n ed  to determ ine in fe s ta 
tion , ra t  harb o rag es, c a lib e r  o f garbage d isp o s a l,  
and p o te n tia l p roofing  problem , w as conduc ted  in 
S a lt L ake C ity , U tah . T he CDC rodent contro l 
s p e c ia l is t s  a s s ig n e d  to C olorado a s s i s t e d  in 
rodent contro l su rv ey s  and  ra t  p o ison ing  program s 
conducted  in various sm all tow ns under the sp o n 
so rsh ip  of the S ta te  departm en t of h ea lth ; he a ls o  
co o p era ted  in a  program of the T ri-C oun ty  H ea lth  
U nit to  prom ote proper garbage h and ling  and  the 
s u b s t i t u t i o n  of sa n ita ry  land  f i l ls  for garbage 
dumps.

Ratproofing (Denver). D uring the period  Ju ly  1, 
1948-April 1, 1949, the follow ing ra tp roo fing  a c tiv 
i t i e s  w ere ca rried  on in D enver: (1) 194 p rem ises  
w ere ra tp roofed , (2) 548 p rem ises  w ere su rv ey ed  for 
ra tp ro o fin g , an d  (3) 900 p rem ises  w ere p o iso n ed  
w ith  red  s q u il l  b a it.  In ad d itio n , approx im ate ly  
40 c ity  b lo c k s , in the s to ck y ard  a re a , an d  unau
th o riz ed  dumps w ere po iso n ed . In D enver, the c ity  
co n d u c ts  n e c e s s a ry  su rv ey s  to  determ ine the degree 
of in fe s ta tio n  in b u s in e s s  e s ta b lish m e n ts , the  
e x te n t of the proofing problem , and  su b m its  a c o s t 
e s tim a te  to the o ccu p an t a n d /o r  ow ner. T h e  ow ner 
or o ccu p an t then may c o n tac t a  p es t-c o n tro l op er
a to r and arrange for ratp roo fing . T he D enver H ealth  
D epartm ent h e lp s  in  tra in in g  p es t-c o n tro l o p era to rs  
in  ratp roo fing  and other ra t  con tro l p ro ced u res .

Salt Lake City. An ev a lu a tio n  su rv ey  w as made 
to  determ ine the degree of in fe s ta tio n  an d  to pro
v ide  o ther p e rtin en t d a ta . C om plete ra tp roo fing  
su rv ey s  w ere made of 23 b u ild ings during  March
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and p la n s  rea d ied  for a c tu a l o p e ra tio n s . S im ultan
eo u s ly , co n c e n tra te d  a tte n tio n  w as given to im- 
im proved garbage h an d lin g  p ro ce d u re s .

PLAGUE INVESTIGATIONS
P la g u e  in v e s tig a tio n s  in the R egion cen te red  

in D enver, C o lo ., and S a lt L ake  C ity , U tah .
In D enver, a s tu d y  of rodent in fe s ta tio n  in d ic a te d  

th a t 80 p e rc e n t of the c i ty ’s  r a ts  a re  in the down
town d is t r ic t ,  the o ld  M exican r e s id e n tia l  s e c tio n , 
an d  the s to c k y a rd  a re a ; and  th a t a l l  of the ra ts  in 
the  c ity  w ere of one s p e c ie s ,  the Norway ra t  (R . 
no rveg icu s). T he s tu d y  a lso  in d ic a te d  th a t X . 
ch e o p is ,  the v ec to r flea  invo lved  in the tra n sm is
s io n  of bubonic p lague , i s  in frequen t in  D enver. 
S tu d ie s , thus far, have been  confined  to  D enver and 
a d ja c e n t c o u n tie s . P lag u e  h as  not been d e te c te d  in 
th is  a re a  up to the p re se n t tim e.

T he S a lt L ake  C ity  in v e s tig a tio n s  p ro jec t, em
b rac in g  the c ity  and the a d ja c e n t co u n tie s  of S a lt 
L a k e , D av is , Weber, Morgan, and Summit, h a s  been 
concerned  w ith  dom estic  r a ts ,  w ild  ro d en ts , and 
p red a to ry  b ird s . Both the Norway ra t  (R. norveg i
c u s )  an d  the roof ra t (R . ra ttu s )  w ere found in th is  
s tu d y  a re a . P lag u e  in fec tio n  w as d e te c te d  by the 
S an F ra n c isc o  P lag u e  L aborato ry  in a pool o f 39 
f le a s  taken  from two ground sq u ir re ls  trapped  S ep

tem ber 21, 1948, sou th  of the niouth of H eigh t 
Canyon along  W astach B oulevard , S a lt L ake  C ity . 
A pool of f le a s  taken  from four w hite -foo ted  m ice 
trapped  Septem ber 22 , 1948, 1 mile e a s t  o f E v er
green P ic n ic  Grounds a lo n g  the road  in M illcreek  
C anyon, S a lt L ake C ounty, a ls o  w as found p o s itiv e  
for bubonic p lague.

INSECTICIDAL AND RODENT 
CONTROL DEMONSTRATIONS

A ro d en t, f ly , and  m osquito-contro l dem onstration  
w as given in connection  w ith the tra in in g  a c t iv i t ie s  
of the R ocky  M ountain S an ita tio n  T ra in in g  S ection  
of the U n iv ersity  of C olorado . O ther dem onstra
tio n s  in c lu d ed  ( l )  a m osquito  control dem onstra
tio n  for m osquito  control perso n n e l of the c ity  of 
D enver; (2) a fly  contro l dem onstration  a t  F o rt 
L up ton , C o lo ., farm labor camp; and  (3) a roden t 
con tro l dem onstra tion  a t  the D enver N a tio n a l Home 
Show.

EDUCATIONAL AND TRAINING ACTIVITIES
A 4-w eek roden t control tra in in g  program  w as 

conduc ted  for D enver roden t contro l p e rso n n e l. A 
1-day roden t con tro l tra in in g  course  w as  given to 
S a lt L ak e  C ity  p e rso n n e l. A 5 -day  in s e c t  and  roden t 
contro l tra in in g  co u rse  w as conducted  for s tu d e n ts  
o f the R ocky  M ountain T ra in in g  S ectio n .

l O l V X
Arizona
California
Nevada
Oregon
Washington
Alaska
Hawaii

REGION X HEADQUARTERS: SAN FRANCISCO, CALIF.

★  G a lî a S is ü a WILTON L. HALVERSON, M.D., Director of Public  Health

P erso n n e l and funds made av a ila b le  to C a lifo rn ia  
through the C om m unicable D ise a se  C en te r w ere 
in te g ra te d  in to  the o p era tio n s  of the B ureau of 
V ec to r C on tro l, S ta te  D epartm ent of H ea lth , ex c ep t

th o se  expended  in Q fever in v e s tig a tio n s .  P r in c i
p a lly , CDC p erso n n e l en g ag ed  in the follow ing 
a c t iv i t ie s :  (1) iden tify in g  v ec to rs  a n d o th e r in s e c ts  
subm itted  from lo ca l h ea lth  d epartm en ts , m osquito
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aba tem en t d is t r ic ts ,  and  sp e c ia l su rv ey s; (2) in 
v e s tig a tin g  v ec to r-b o rn e -d ise ase  p o te n tia lit ie s  of 
the C en tra l V a lley  P ro je c t;  (3) in v e s tig a tin g  the  
b io logy  an d  contro l of A . n igrom aculis; (4) in v e s ti
g a tin g  the b io logy  and  con tro l of H ippela tes;  and
(5) dem onstra ting  roden t and  fly  su rv ey  an d  con tro l 
m ethods, and  tra in in g  lo ca l p e rso n n e l in the ir 
a p p lica tio n .

T h is  p ro ced u re , in  the u til iz a tio n  of CDC per
so n n e l an d  funds, en a b le d  the B ureau  of V ector 
C ontro l to  ad h e re  to  its  b a s ic  ph ilosophy  of le a v 
in g  prim ary re s p o n s ib ili ty  for contro l o p era tio n s 
w ith lo c a l a u th o ritie s  an d  co n cen tra tin g  on h e lp ing  
them do the b e s t jo b  p o s s ib le . C en te r perso n n e l 
a s s ig n e d  to  C a lifo rn ia  a c tiv i t ie s  during 1949 
inc luded  four e n to m o lo g is ts , tw o v e te r in a r ia n s , two 
b io lo g is ts , two e n g in e e rs , one n u rse , four m ed ica l 
te c h n ic ia n s , one en tom olog ical in sp e c to r, and four 

c le rk s .
M alaria and e n c e p h a lit is  co n s titu te  the g re a te s t 

p o te n tia l o f proven v ec to r-b o rn e-d ise ase  in  C a li
forn ia , a lthough  cu rren tly  a t  a  re la tiv e ly  low in c i
dence . D uring the ca le n d a r  y ea r 1948, 46 c a s e s  of 
m alaria  w ere rep o rted , 33 of w hich w ere n o t proper
ly  ch argeab le  to  C a lifo rn ia . E n c e p h a li tis  w as  re 
ported  in 69 in s ta n c e s ,  only  2 of w hich w ere con
firm ed by labo ra to ry  d ia g n o s is . D ysen tery  and 
d ia rrh ea , n o t proved  to  be vector-borne in  C a li
fo rn ia , had  fa ir ly  h igh  in c id en ce  during th e  y ear. 
T here  w ere 498 c a s e s  of d ysen tery  and  132 c a s e s  
of d ia rrhea  of new born repo rted . R e la p s in g  fever 
(five c a s e s ) ,  R ocky M ountain sp o tted  fev e r (th ree  
c a s e s ) ,  tu la rem ia  (sev e n  c a s e s ) ,  and plague (no 
c a s e s )  are vector-borne d is e a s e s  o f high p o te n tia l 
in C a lifo rn ia , bu t w ere a t  low inc idence th is  year.

D uring the  f is c a l  y ea r, CDC perso n n e l a s s ig n e d  
to the id e n tif ic a tio n  an d  ev a lu a tio n  u n it p a r tic ip a te d  
in id en tify in g  20,000 f le a s ,  m ites , l ic e ,  and  tic k s  
c o lle c te d  from 1,600 h o s ts  acqu ired  in connection  
w ith w ild  ro d en t su rv ey s  for p lague reco v ery . O ther 
a c t iv i t ie s  in c lu d ed  the  id e n tif ica tio n  of som e 7 ,000 
sp e c im en s  from m osquito  su rv ey s  in connection  
w ith  th e  C en tra l V alley  p ro jec t and  500 m is c e lla 
n eo u s a rth ropods subm itted  by lo c a l h e a lth  ag e n c ie s ..

P rim ary  aim  of a c t iv i t ie s  in  the C en tra l V a lley  
p ro je c t a re a  w as to  offer a s s is ta n c e  to the p lan 
n in g , co n s tru c tio n , and op era tin g  a g e n c ie s  in fea 
tu res of the program  a s s o c ia te d  w ith  the m osqu ito - 
b o rn e -d ise ase  p o te n tia l. T he program e n ta ils  the 
construc tion  of 38 m ajor re se rv o irs , 11 m ajor ca n a l 
sy s te m s , an d  the u til iz a tio n  of sam e in  irrig a tio n . 
In the a b se n c e  of proper p reven tive  m e asu res , such

o p e ra tio n s  g rea tly  in c re a se  the m osquito  b reed ing  
p o te n tia l.

L a te  in 1948 a CDC en tom olog is t w as a s s ig n e d  
to  cooperate  w ith  the C o ach e lla  M osquito A b ate
m ent D is tr ic t en tom olog is t in a  program of in v e s ti
g a tin g  the H ip p ela tes  problem  in the C o a ch e lla  
V a lley . T he o b je c tiv e s  of th is  p r o j e c t  a re : ( l ) t e s t  
in s e c t ic id e s  a g a in s t a d u l t  g n a ts  in the labo ra to ry ;
(2) develop  s a tis fa c to ry  fie ld  sa n p lin g  te ch n iq u e s  
for g n a ts ; and  (3) s tu d y  the  b io logy  and  eco logy  of 
the  gnat w ith  the idea  of d ev is in g  more perm anent 
contro l m e asu res .

P re v io u s  workh&d rev e a le d  th a t s a t is fa c to ry  gnat 
con tro l w as no t o b ta in ab le  through a irp lan e  and 
ground sp a ce  sp ray in g  w ith DDT. D uring the f is c a l  
y ea r, a  num ber of in s e c t ic id e s  w ere te s te d  u s in g  a 
H o sk in s-C a ld w e ll s e t t l in g  cham ber.The more prom 
is in g  m a te ria ls  a re  BHC, d ie ld r in ,a n d  a ld rin . T h e se  
m a te r ia ls  w ere nom inated  for u se  in fie ld  te s ts  
during the fa ll peak  of H ip p e la tes .

C o n sid erab le  e ffo rt w as  expended  in im proving 
b a it  tra p s  and te ch n iq u e s  so  a s  to  ca tc h  g n a ts  more 
n e a rly  in proportion  to  the true popu la tion  in  the 
f ie ld . P ro g re s s  w as m ade, but the re  rem ains room 
for inprovem ent.

E ffo rts  to e s ta b l is h  a colony of H ip p e la tes  w ere 
u n s u c c e s s fu l .  In a few in s ta n c e s  eggs w ere r e 
covered  from fem a les , but a ttem p ts  to keep  them 
a liv e  w ere n o t s u c c e s s fu l .

A c tiv itie s  in b eh a lf  of fly  contro l c e n te re d  around 
tra in in g  co u rse s  for S ta te  and  lo ca l h ea lth  d ep art
m ent p e rso n n e l and  in v e s tig a tio n s  of fly  b reed ing  
in  garbage and tra sh  dum ps, in  cannery  w a s te s ,  and 
in  m u n ic ip a litie s .

In C a lifo rn ia , m un ic ipa l and county  h ea lth  d epart
m ents have opera ted  roden t contro l program s for a 
num ber of y e a rs . P a r tic ip a tio n  in th is  a c tiv i ty  a t  
the S ta te  lev e l c o n s is te d , in the m ain, of c o n s u lta 
tiv e  s e rv ic e s  a n d th e  ho ld ing  of tra in in g  c o u rs e s  for 

lo c a l h e a lth  departm en t p e rso n n e l. Two m obile 
u n its ,  equ ipped  and s ta ffe d , opera te  th roughout the 
S ta te  in urban a re a s .  Upon the re q u e s t of lo c a l 
h e a lth  o ff ic e rs , a m obile u n it m oves in to  'the a re a  
and  m akes a ro d en t su rv ey . R a ts  are  trap p ed , blood 
sa rrp le s  ta k e n , and e c to p a ra s ite s  c o lle c te d  for 
en to m o lo g ica l s tu d ie s  and plague te s t s .  C o n su lta 
tive  s e rv ic e s  a re  fu rn ish ed  a ls o , p a r tic u la rly  w ith 
r e s p e c t  to  in fe s ta tio n , proper sa n ita ry  m e asu res , 
garbage c o lle c tio n  and d isp o s a l,  equ ipm ent, and 
re la te d  ite m s.

S ero lo g ica l su rv ey s  during  1948 in d ic a te d  th a t  Q 
fever is  endem ic in the L os A ngeles a re a . A pproxi
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m a te ly 8 0 0  c a s e s  have been in v e s tig a te d  in  various 
p a r ts  of the S ta te  s in c e  the f ir s t  reco g n itio n  of the 
d is e a s e  in 1947. I t is  e s tim a ted  th a t som e 40 ,000  
human c a s e s  have o ccu rred  in the L o s  A ngeles 
a re a .

C arefu l ep idem io log ica l s tu d ie s  have been  made 
o f ou tb reaks in nonendem ic a s  w ell a s  endem ic 
a re a s .  T here are in d ic a tio n s  th a t the mode of tra n s 
m iss io n  and  o ther ep id em io lo g ica l fa c to rs  vary 
c o n s id e rab ly . Human a s s o c ia t io n  w ith  c a ttle ,  
s h e e p , and o ther d o m e stic a te d  an im als  ap p e a rs  
to  be more inpo rtan t in the sp rea d  of the d is e a s e  in

som e a re a s  than in o th e rs .
More than  18,000 an im als have been te s te d  

s e ro lo g ic a lly  to determ ine the p rev a len c e  of Q 
fev e r in fec tio n . In northern  C a lifo rn ia , 40  p ercen t 
of the g en e ra l population  of dom estic  ca ttle  and 
sh e e p  w ere found to  have been i n f e c t e d  w ith 
th e  d is e a s e .  In fection  in dairy  herds in the L o s  
A n g ele s  a re a  v a ried  from 15 to 70 p e rc en t. It is  
e s tim a te d  th a t approxim ately  3 p e rc en t o f the  gener
a l  popu la tion  of dom estic  c a ttle  and  sh e e p  are 
im p lica te d . L e s s  than 0 .5  p e rc en t o f  w ild  an im als  
te s te d  w ere  found in fec ted .

★  IAJC t iiu A U jt o t l

C om m unicable D ise a se  C en ter a c t iv i t ie s  in 
W ashington during  1949 cen te red  around ro d en t con
tro l opera tions in au g u ra ted  in Spokane in Jan u ary
1949. P rio r to th a t tim e on ly  lim ited  ro d en t contro l 
work w as carried  on in the S ta te .

R oden t contro l w as inaugu ra ted  fo llow ing  a su r 
vey  w hich d is c lo s e d  a  high p ercen tage  of bu ild 
ings in  the Spokane b u s in e ss  a rea  w ere in fe s te d  
w ith  ro d e n ts .

A 2-w eek tra in in g  course on ra t con tro l w as  con
ducted  for c ity  s a n ita r ia n s ,  p e s t  con tro l o p era to rs , 
and other in te re s te d  p erso n s  before con tro l opera
tio n s  w ere s ta r te d . T he course  inc luded  in s tru c 
tio n s  reg ard in g  ra t h a b i ts ,  rat-borne d is e a s e s ,  
garbage c o llec tio n  and  d isp o sa l a s  re la te d  to ra t 
co n tro l, ra tp roofing , ra t  p o iso n in g , and  p ra c tic a l 
d em o n stra tio n s  in the  f ie ld . During the  sam e 2-w eek 
period , the p u b lic  w as inform ed con cern in g  ra t con
tro l and  its  im portance , through ta lk s  to  c iv ic  and 
b u s in e s s  groups and  through con fe ren ces w ith  b u s i
n e s s  and  c iv ic  le a d e rs .

C ontrol o p era tio n s  w ere co n c en tra ted  in the 
downtown b u s in e ss  a re a . T he c ity  w as d iv id ed  into 
fiv e  d is t r ic ts  and a sa n ita r ia n  in add ition  to  h is  
o th e r d u tie s  w as p laced  in charge of ra tp roo fing  
and ra t e ra d ica tio n  in each  d is tr ic t .  In fe s te d  b u ild 
in g s  h ousing  food-handling  e s ta b lish m e n ts , m eat 
m a rk e ts ,b a k e rie s , and  pack ing  h o u se s  w ere given 
p referen ce . By the end of the f is c a l  year, 317 prem
is e s  had been  su rv ey e d  for ratp roofing  and  133 of 
th is  num ber ra tp roofed . N inety-one o f the 133 
p rem ises  ratp roofed  during the year w ere a ls o  freed

J. A. KAHL, M.D., State  Director o f  Health

of ra ts .
P o s tc o n tro l in sp e c tio n s  in d ic a te  th a t the program 

re su lte d  in a  g en era l i m p r o v e m e n t  of garbage 
and w aste  handling  by b u s in e s s  e s ta b lish m e n ts

SUMMARY OF TYPHUS CONTROL ACTIVITIES 

FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g -
Number o f  p r e m is e s  d u s t e d -
Pounds o f  DDT p e r  p r e m is e s -

M an-hours  p e r  p re m ise s -

R a tp r o o f in g *  *
Number o f  p r o j e c t s  r e p o r t i n g 1

Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d 133
M an-hours  p e r  e s t a b l i s h m e n t 17

R at R e d u c t io n
Number o f  c o u n t i e s  r e p o r t i n g 1

Number o f  e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n  b a i t  — food) 4

M an-hours  p e r  e s t a b l i s h m e n t 22

Number o f  e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n e d  w a t e r  — 1080) -

M an -h o u rs  p e r  e s t a b l i s h m e n t -

E v a lu a t io n  A c t i v i t i e s
M an-hours  expended -

t  _ , , j  . CDC 1 ,9 1 0  l o t a l  m an-hours  expended  ’
( a l l  a c t i v i t i e s )  Q th e r  3 ,2 3 3

‘ D a t a  a r e  f ro m  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  b y  S t a t e  h e a l t h  
d e p a r t m e n t .

“ 180 m an -h o u rs  on i n i t i a l  e r a d i c a t i o n .
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throughout the c ity , and  gave im petus to  the m ove- A c tiv it ie s  a p a r t from the Spokane program  m -
m ent to e s ta b l is h  a  u n iv e rsa l garbage co lle c tio n  e lu d ed  a s s is ta n c e  to  a num ber of o ther c i t ie s  in 
sy stem  w hich is  now in op era tio n . p lann ing  and prom oting roden t con tro l work.

In H aw aii, C om m unicable D is e a s e  C en te r a c tiv i
t ie s  during 1949 w ere d ire c te d  a g a in s t the two 
rodent-borne d is e a s e s ,  endem ic typhus fever an d  
p lague . P lag u e  su rv e il la n c e  and contro l program s 
con tinued  on the  is la n d s  of H aw aii and  Maui and  
p lague su rv e illa n c e  m e asu res  w ere conducted  on 
O ahu and K aua i. P ro c e d u re s  for the con tro l of 
t y p h u s  f e v e r  w ere ca rried  ou t in the c ity  o f 
H onolulu.

T e rr ito r ia l f in a n c ia l p a r tic ip a tio n  am ounted  to 
90 p ercen t o f the to ta l c o s t  o f roden t contro l oper- 
tio n s , w ith th e  C om m unicable D ise a se  C en te r 
con tribu ting  10 percen t.

PLA G U E  CONTROL AND SURVEILLANCE
T h ere  were no rep o rted  c a s e s  of human plague 

in  the T errito ry  during the f is c a l  yea r 1949, m ark
ing th e  fourth s u c c e s s iv e  year th a t no human c a s e s  
w ere rep o rted . F our p lague in fe c tio n s  in  ro d en ts  
w ere repo rted , th ree  from the H am akua d is t r ic t  on 
the is la n d  of H aw aii and  one from the Makawao 
d is tr ic t  on th e  is la n d  of Maui. T h ree  of th e  p lague 
in fe c tio n s  w ere determ ined  by m ass f lea  in o c u la 
tio n s  and one by m ass t is s u e  in o c u la tio n . T h is  
to ta l of four i n f e c t i o n s  w as s ix  le s s  than  the  
num ber reco rded  for the f is c a l yea r 1948.

T he b a s ic  program for the d e tec tio n , p rev en tio n , 
and contro l of p lague in fec tio n  rem ained  unchanged  
during the y ea r . In the H am akua d is tr ic t ,  em p h asis  
w as p laced  on th e  contro l of roden t f le a s  by ex ten 
s iv e  ap p lic a tio n  o f DDT sp ray  an d  d u s t in and  a d ja 
ce n t to a l l  s tru c tu re s  th roughout the a re a . T h e  num
ber o f m ass tis s u e  and flea  in o c u la tio n s  w as in 
c re a se d  in an effo rt to  determ ine lo ca l fo c i o f 
in fec tio n  a s  a guide to contro l p ro ced u res  during  a 
q u ie sc e n t period . On the is la n d  of M aui, 10 p e rc en t 
DDT d u s t w as a p p lied  for the f i r s t  tim e a s  a  p lague 
su p p re ss iv e  m easu re . In ad d itio n , a pow er sp ray e r 
w as p u rch ased  for dem onstration  pu rp o ses an d  for 
u se  in connection  w ith  an y  outbreak  of p lague 
in fec tio n .

L. WILBAR, J R . ,  M.D., P r e s id e n t  of Board o f  H ealth

T Y P H U S CONTROL IN HONOLULU
T here  w ere th ree  c a s e s  of typhus fev e r reported  

fo r the c ity  of H onolulu a s  a g a in s t 14 for the pre
v io u s  year, an  a ll-tim e low c a se  ra te  o f 1.1 per
100,000 popu la tion .

R a tp ro o fin g  of b u s in e s s  e s ta b lish m e n ts  and  
re s id e n c e s  a s  an o ffic ia l a c tiv ity  w as te rm inated  
on Septem ber 30 , 1948, due to lack  of co n tra c ts . 
T h is  program  had  been ca rried  on for 2 y ears  w ith 
C om m unicable D ise a se  C en te r a s s is ta n c e .  O ther

SUMMARY OF TYPHUS CONTROL ACTIVITIES 
FISCAL YEAR 1949*

DDT D u s t in g  ( E c t o p a r a s i t e  C o n tr o l)
Number o f  c o u n t i e s  r e p o r t i n g 2

Number o f  p r e m i s e s  d u s t e d 7 ,5 5 1

Po u n d s  o f  COT p e r  p r e m i s e s 3

M an-hour  p e r  p r e m is e s 0 . 4

R a tp r o o fin g * *
Number o f  p r o j e c t s  r e p o r t i n g -

Number o f  e s t a b l i s h m e n t s  r a t p r o o f e d -
M an -h o u rs  p e r  e s t a b l i s h m e n t -

r" Rat R e d u c tio n * * *
Number of c o u n t i e s  r e p o r t i n g 3

Number of e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n  b a i t  — fo o d ) 188

M an-hours  pe r  e s t a b l i s h m e n t 6

Number o f  e s t a b l i s h m e n t s  p o i s o n e d
( p o i s o n e d  w a te r  -  1080) l i

M a n -h o u rs  p e r  e s t a b l i s h m e n t 2 .4

E v a lu a t io n  A c t i v i t i e s
M an -h o u rs  expended 3 0 ,063

CDC 4 ,3 1 4
T o t a l  m an -h o u rs  expended

( a l l  a c t i v i t i e s )  Q tb g r  3 5 ,7 3 6 4 0 , ObU

‘ D a t a  a r e  f rom  p r o g r e s s  r e p o r t s  s u b m i t t e d  t o  
CDC E n g i n e e r i n g  S e r v i c e s  by  S t a t e  h e a l t h  
d e p a r t m e n t .

“ 704 m an -h o u rs  e xpended  on m a i n t e n a n c e .
* “ 243  p o u n d s  o f  c y a n o g a s  u s e d  a t  e x p e n d i t u r e  

o f  149 m an -h o u rs .
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One o f th e  s e v e r a l  t y p e s  o f e x h ib it s  p re p a re d  fo r  d is p la y  at f a i r s  and o th er w id e ly  a tte n d ed  a t t r a c t io n s .

typhus control m e asu res  such  a s  roden t e ra d ic a tio n , 
DDT d u stin g , and sa n ita ry  in sp e c tio n  w ere p rac 
tic e d  th roughout the year. The program  for the 
c o llec tio n  of ra t s e ra  for com plem ent f ixa tion  te s ts  
w as con tinued , b loods being  forw arded to the Com
m unicab le  D ise a se  C en te r L ab o ra to ry  for te s t in g . 
A to ta l of 359 blood sam p le s  w as forw arded, 7 .8  
p e rc en t o f w hich w ere found to be p o s it iv e .

EDUCATIONAL
E d u c a tio n a l a c t iv i t ie s  c o n s is te d  of p re se n ta tio n  

o f ta lk s  and film s to com munity o rg an iz a tio n s  and 
s tu d e n t and p ro fe ss io n a l g roups; p rep a ra tio n  and 
d is trib u tio n  of d isp la y  m a te r ia ls  to re ta il  s to re s ;  
e x h ib its  for county  fa irs ; and  p rep ara tio n  o f an 
e le c tro sc o p e  s e r ie s  d ep ic tin g  the v ario u s a c t iv i t ie s  
of the p lague  and  typhus contro l program .

Plague Suppressive Laboratory

D uring the five sp rin g  and  s u m m e r  m onths 
(March 16-A ugust 15), f ie ld  su rv ey s  w ere conducted  
to  lo c a te  foci of w ild  roden t plague and to c o lle c t 
ep id em io lo g ica l inform ation reg ard in g  the sp rea d  of 
th is  in fec tio n  am ong w ild  an im als  in the w este rn  
p a rt of the U nited  S ta te s . S pecim ens c o lle c te d  by 
f ie ld  u n its  of the labo ra to ry  a s  w ell a s  m a te ria l 
from m any o ther so u rc e s  were exam ined for p lague

in fec tio n . T he work of the  laboratory  (tab le  26) 
a l s o  inc luded  the b a c te rio lo g ic a l exam ination  of 
w a te r sam p les  for the F e d e ra l S ecurity  A gency, 
R eg ion  X, and anim al inocu la tion  t e s t s  for the 
San F ra n c isc o  Marine H o sp ita l. D uring th e  period 
S eptem ber through M arch, labo ra to ry  perso n n e l 
engaged  in the s tudy  of p lague and S alm onella  
in fec tio n  of f le a s .
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F IE L D  ACTIVITIES
E ig h t fie ld  p lague su rvey  u n its  w ere in  o p era tio n  

during  Ju ly  and  A ugust 1948, but on ly  sev en  u n its  
w ere s e n t  in to  the  f ie ld  a t  the  s ta r t  of the 1949 su r 
v ey  s e a s o n . D uring  the 5/4~nionth se a so n  ( f is c a l  
y ea r 1949), f ie ld  u n its  sh o t an d  trapped  42,477 
ro d en ts  in  78 co u n ties  in  10 S ta te s : nam ely , A riz
o na , C olorado , Idaho , K an sa s , M ontana, N eb rask a , 
N ev ad a , New M exico, U tah , and  Wyoming. From  
th e se  a n im a ls  80 ,621 e c to p a ra s ite s  ( f le a s ,  lic e , 
an d  tic k s)  and  t is s u e  sp ec im en s  w ere forw arded to 
the P la g u e  S u p p ressiv e  L aborato ry  for in o cu la tio n  
te s t s .  T he L ab o ra to ry  a ls o  re c e iv e d  sp e c im en s  for 
p lague ex am in a tio n s from fie ld  u n its  o p era ted  by 
th e  S ta te  h ea lth  departm en ts of O regon and  W ash
ing ton  and u n its  o p era ted  co o p e ra tiv e ly  by the 
S ta te s  of C olorado and U tah and the C om m unicable 
D is e a s e  C e n te r. T h e se  la t te r  f ie ld  un its  o p era ted  
in  35 co u n tie s  of th e ir  re sp e c tiv e  S ta te s  an d  for
w arded  24,033 f le a s ,  l ic e , and  tic k s  taken  from 
8 ,945  a n im a ls . T ab le  27 sum m arizes th is  a c tiv ity .

T a b l e  26

MISCELLANEOUS BACTERIOLOGICAL EXAMINATIONS 
FISCAL YEAR 1949

Month Plague Salm onella Water M iscellan eou s

J u l y 9 17 49 80

A u g u s t 8 23 65 16

S ep tem b er 463 0 27 1 0 0

O c to b e r 829 116 20 45

November 501 450 21 13

December 781 878 22 11

J a n u a r y 291 2 ,028 29 22

F e b r u a r y 329 1 ,1 6 6 23 20

March 544 1 , 1 2 1 24 25

A p r i l 771 681 30 19

May 567 536 27 13

Ju n e 538 536 30 15

T otal 5 ,6 3 6 7 ,5 5 2  367 379

GRAND TOTAL OF SPECIMEN TESTS: 1 3 , 9 3 4

T ab le  27

SUMMARY SHOWING NUMBER RODENTS OBTAINED AND MATERIAL COLLECTED FOR 
LABORATORY TESTING BY FIELD UNITS OPERATING IN DIFFERENT STATES 

J u ly  1, 1948 -  June 30 , 1949

S ta te s
Nunber
rodents

Number
f l e a s

Number
l i c e

Number
t ic k s

Number
t i s s u e

P o s it iv e
t e s t s

Plague S uppressive U n its
A riz o n a  - 3 c o u n t i e s 1 ,1 8 1 2 ,0 2 6 _ 74 - 2

C o lo r a d o  - 1 c o u n ty 1 ,0 0 6 973 - - - —

Id a h o  -  4 c o u n t i e s 1 ,5 4 3 6 ,7 6 2 599 282 2 -

K ansas  -1 4  c o u n t i e s 8 ,1 7 8 1 0 ,2 8 0  , 986 24 - —

Montana - 7 c o u n t i e s 2 ,8 0 8 7 ,1 4 8 1 ,6 2 9 89 3 10

N e b r a s k a  - 9 c o u n t i e s 6 ,9 7 3 8 ,5 4 4 203 6 2 —

Nevada - 4 c o u n t i e s 1 ,8 1 1 5 ,5 1 2 543 98 - -

New M e x ic o - 19 c o u n t i e s 12 ,692 2 2 ,5 0 7 713 775 2 32

U tah  - 6 c o u n t i e s 1 ,7 4 5 3 ,2 8 0 119 149 - 1

Wyoming -1 1  c o u n t i e s 4 ,5 4 0 6 ,6 1 7 53 630 - 4

S ta te  Operated U n its
504 909 78 52 __ _

W a s h in g to n -1 3  c o u n t i e s 7 ,5 0 2 1 8 ,1 2 5 - 90 - 16

S ta te  and CDC U n its
C o lo r a d o  -10  c o u n t i e s 247 1 , 1 1 1 5 117 3 2

U tah  -  3 c o u n t i e s 692 2 ,8 5 3 576 117 3 3

12 S ta te s  — 113 C ounties 51 ,4 2 2 9 6 ,6 4 7 5 ,5 0 4 2 ,5 0 3 15 70*

and 
; imen sl i c e  p o s i t i v e :  -5 s p e c i m e n s ,  l i e a s  w ere  n e g a t i v e  anu * .

(3  f rom  a n i m a l s )  f o u n d  d e a d  w e re  p o s i t i v e .  I n  t h r e e  i n s t a n c e s ,  f l e a s  f ro m  t h e  same s o u r c e
as t i s s u e  were p o s i t i v e .
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WILD RODENT PLAGUE DEMONSTRATED DURING THE FISCAL YEAR 1949

T a b le  28

S ta te County
Number 

o f  fo c i
Nature o f  

p o s i t iv e  specim ens Rodent Source

A r iz o n a Coconino* 2 F l e a s  2 W h i t e - f o o t e d  m ice ,  
P e r o my s cu s  b o y l i i ,  2

Col or ado P a rk 2 F l e a s  2 P r a i r i e  d ogs ,
Cynomys g u n n i s o n i , 2

Montana B e a v e rh e a d 3 F l e a s  3, l i c e  4, 
t i s s u e  3

Ground s q u i r r e l s ,
C i t e l l u s  a rm at us ,  1 
C i t e l l u s  r i c h a r d s o n i  e l e g a n s ,  
C i t e l l u s  c o lu m bi an u s

New Mexico Col fax* 2 F l e a s  2 P r a i r i e  d o g s ,
C. g u n n i s o n i ,  2

New Mexico G u ad a lu p e 2 F l e a s  4 
T i s s u e  1

Wood r a t s ,
Neotoma a l b i g u l a ,  2 
W h i t e - f o o t e d  m ice ,  
P er o m y s c u s  l e u c o p u s ,  1 
Ground s q u i r r e l s ,  
C i t e l l u s  v a r i e g a t u s ,  2

New Mexico L in c o l n 3 F l e a s  3 Wood r a t s ,
A1. a l b i  gul  a,  2 

W h i t e - f o o t e d  m ice ,  
P.  b o y l i i ,  1

New Mexico McKinley* 2 F l e a s  5 Wood r a t s ,
N. a l b i g u l a ,  1 

W h i t e - f o o t e d  m ice ,
P.  b o y l i i ,  1 
P e r o m y s c u s  t r u e i  
H a r v e s t  mice ,
Rei  t h ro d o n t o m y s  m e g a l o t i s

New Mexico R io  A r r i b a 5 F l e a s  6 
L ic e  1

P r a i r i e  d o g s ,
C. g u n n i s o n i ,  4 
Marmots ,
Marmota f l a v i v e n t r i s ,  2 
W h i t e - f o o t e d  m ice ,  
P e r o m ys c us  m a n i c u l a t u s , 1

New Mexico San d o v a l 1 F l e a s  1 P r a i r i e  d ogs ,
C. g u n n i s o n i ,  1

New Mexico San Juan* 1 F l e a s  1 G r a s s h o p p e r  m ic e ,  
Onychomys l e u c o g a s t e r

New Mexico S o c o r r o 2 F l e a s  3 
T i s s u e  1

Wood r a t s ,
N. a l b i  gu l  a,  3 
W h i t e - f o o t e d  m ice ,  
P.  t r u e i ,  1

New Mexico Taos* 2 F l e a s  2 P r a i r i e  d o g s ,
C. g u n n i s o n i ,  2

New Mexico Union 1 F l e a s  2 Ground s q u i r r e l s ,  
C i t e l l u s  m e x i c a n u s , 1 
G r a s s h o p p e r  m ice ,
0 .  l e u c o g a s t e r

Utah S a l t  Lake* 2 F l e a s  3 Ground s q u i r r e l s ,  
C. v a r i e g a t u s ,  2 
W h i t e - f o o t e d  m ice ,  
P. m a n i c u l a t u s , 1

Utah S e v i e r 1 F l e a s  1 Ground s q u i r r e l ,  
C. ar ma tus ,  1

W ash ing ton D o u g la s 1 F l e a s  1 S h o r t - t a i l e d  meadow mice ,  
L a g u r u s  cur t a t u s , 1
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T a b le  28 (c o n t in u e d )

S ta te County
Number 

o f fo c i
Nature o f  

p o s i t iv e  specim ens Rodent Source

W ash in g to n G r a n t 3 F l e a s  4 S h o r t - t a i l e d  meadow m ice ,  
L.  cur  t a t u s , 2 
Meadow m ic e ,
M i c r o t u s  m o n t a n u s , 1 
W h i t e - f o o t e d  m ic e ,
P.  m a n i c u l a t u s , 1

W ash in g to n K i t t i t a s 1 F l e a s  2 S h o r t - t a i l e d  meadow m ice ,  
L.  c u r t a t u s , 1 
W h i t e - f o o t e d  m ice ,
P.  m a n i c u l a t u s ,  1

W ash ing ton Yakima 3 F l e a s  9 S h o r t - t a i l e d  meadow m ice ,  
L.  c u r t a t u s ,  5 
W h i t e - f o o t e d  m ice ,
P. m a n i c u l a t u s , 4

W ash in g to n A lbany 1 F l e a s  1 Ground s q u i r r e l ,  
C. r .  e l e g a n s

Wyoming L aram ie 1 F l e a s  1 Ground s q u i r r e l s ,  
C. r .  e l e g a n s ,  1

Wyoming L in c o l n 1 F l e a s  2

■ -

Ground s q u i r r e l s ,  
C. armatus ,
C. r .  e l e g a n s ,  1

’ C o u n t i e s  p o s i t i v e  f o r  t h e  f i r s t  t im e .

D uring the y ea r, p lague  in fec tio n  w as demon
s tra te d  in 70 sp e c im en s  c o llec te d  from w ild  roden ts 
in 22 co u n tie s  of 7 S ta te s  a s  fo llow s: A rizona , 1 
county; C o lo rado , 1; M ontana, 1; New M exico, 10; 
U tah, 2; W ashington, 4; and Wyoming, 3.

P lag u e  w as  d isc o v e red  th is  year ( f is c a l  year 
1949) for the f irs t  time in  A rizona , C oconino C oun
ty ; New M exico, C o lfax , M cKinley, San Ju a n , and  
T a o s  C o u n tie s ; and U tah , S a lt L ak e  C ounty  (tab le

28). .
P la g u e  in fec tio n  w as dem onstra ted  in  59 in 

s ta n c e s  by the in o cu la tio n  of f le a s ; tw ice  by the 
in o cu la tio n  of both f le a s  and lic e ; th ree  tim es by 
the inoculation  of lic e  a lo n e , the  f le a s  b e in g  nega
tiv e ; and  five tim es by the in o cu la tio n  o f t is s u e .  
T hree  an im als  proved  p la g u e-in fec ted  by the inocu
la tio n  of t i s s u e  w ere found dead . In one c a s e ,  
p la g u e -in fec ted  f le a s  w ere o b ta in ed  by flag g in g  the 
o pen ings of p ra irie  dog burrow s; an d  in an o th er, 
in fe c te d  f le a s  w ere o b ta in ed  from a  wood r a t’s  n e s t .  
P la g u e -in fe c te d  m a teria l w as c o lle c te d  from 16 d if
fe ren t sp e c ie s  of w ild  ro d e n ts , only one of w hich , 
the ground sq u irre l s p e c ie s ,  C ite llu s  m ex ica n u s , 
w as found involved  in the d issem in a tio n  of p lague 
for the  f irs t  time th is  year.

D O M E S T IC  R A T  E X A M IN A T IO N S
R a ts  (16,935) trapped  by the San F ra n c isc o

H ea lth  D epartm ent and other lo c a l a g e n c ie s  w ere 
exam ined  m acro sco p ica lly  a t  au to p sy . O ver s ix ty -  
n ine thousand  e c to p a ra s ite s  taken  from th e se  and 
o th e r r a ts  trapped  in various s e a p o rts  w ere inocu
la te d  in to  2,001 gu inea p ig s  to determ ine w hether 
or n o t they  w ere p lag u e-in fec ted . No p lague in fe c 
tio n  w as d isc o v e red  am ong dom estic  ra ts  a t  the 

P la g u e  S u p p ressiv e  L aborato ry , nor e lsew h e re  in 
th e  U nited  S ta te s  during 1949. D e ta ils  o f th is  work 
a re  l is te d  in ta b le  29.
T U L A R E M I A

In te s t in g  tis s u e  o b ta in ed  by f ie ld  su rvey  u n its , 
tu la rem ia  is  frequen tly  en co u n te red . T h is  year, 
how ever, on ly  one tu la rem ia -in fec ted  specim en 
w a s  en co u n te red . It w as a t is s u e  from a s ic k  
ra b b it caugh t in C one jos C ounty , C olo .

S A L M O N E L L A
T h is  year for the  f i r s t  tim e, a l l  gu inea p ig s  w hich 

w ere s ic k  or d ied  fo llow ing  in o cu la tio n  of m a teria l 
su b m itte d fo r  p lague te s ts  w ere cu ltu red  for S a l
m onella  in fe c tio n . Salm onella  typhim urium  (L oef- 
fler) w as encounterfed in s ix  gu inea p ig s , a l l  of 
w h ich  had be en in o cu la ted  w ith an  em ulsion  of 
f le a s . T he f le a s  cam e from the fo llow ing so u rc e s : 
m arm ots s h o tin  C aribou C ounty, Idaho; p ra irie  dogs 
sh o t in R ich lan d  C ounty , M ont.; w h ite -foo ted  m ice 
trapped  in M cKinley C ounty , an d  p ra irie  dogs sh o t
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in  San Juan  C ounty , N. Mex; Norway r a ts  trapped  
in  T acom a, W ash.; and  w hite-foo ted  m ice trapped  
in  L in co ln  County, Wyo. From  th e se  fin d in g s , i t  
w ould ap p e ar th a t f le a s  m ay harbor S. typhim urium  
an d  th a t the in fec tio n  is  w id ely  d is tr ib u te d  in the 
W estern S ta te s .

F L E A  INVESTIGATIONS
In v e s tig a tio n s  (Septem ber 1 , 1948 — March 16, 

1949) w ere in s t itu te d  to  determ ine (1) w hether or 
n o t ce rta in  s p e c ie s  of f le a s  are c a p ab le  of tra n s 
m ittin g  p lag u e , an d  (2) to s tu d y  S a l m o n e l l a  
in fec tio n  of f le a s .

T h re e  s p e c ie s  of f le a s  w ere ob ta ined  by field  
u n its  o p era tin g  in N eb rask a : nam ely , E p ite d ia  
w enm anni (R o th sc h ild ) an d  M onopsyllus e x ilis  
sp p ., from f ie ld  m ice; and T h ra ss is  fo tu s  (Jo rd an ), 
from gophers (ground sq u ir re ls ) . T h e  firs t-nam ed  
s p e c ie s  re fu sed  to feed  on human b lood in the 
lab o ra to ry , in d ic a tin g  i t  is  n o t lik e ly  to b ite  man. 
T he o ther two s p e c ie s  fed  rea d ily  on human b lood. 
I t w as p o ss ib le  to  in fe c t 47 p e rc en t of 135 E . w en 
m anni w ith p la g u e , but on ly  6 or 9 .4  p e rcen t o f the 
in fe c te d  w ere found cap ab le  of tran sm ittin g  the 
in fe c tio n  by th e ir  b i te s .  In the  c a se  of T. fo tu s ,

76.2  p e rc en t of 21 w ere in fe c te d  w ith p lague  by 
fee d in g  on in fe c te d  m ice, but only  1 or 6 .2  p e rc en t 
o f  the in fec ted  tran sm itted  the d is e a s e .  O f 19 M. 
e x i l i s  te s te d ,  10 or 52.6 p e rc en t becam e p la g u e- 
in fe c te d  and 1 or 10 p e rc e n t o f the num ber in fe c te d  
tran sm itte d  p lague by b ite .

T h e se  r e s u l t s  in d ic a te  th a t a l l  th ree  s p e c ie s  of 
w ild  roden t f le a s  te s te d  are  cap ab le  of tran sm ittin g  
p lague by th e ir  b ite s ,  but th e ir  e ff ic ien c y  a s  v ec to rs  
is  very  low.

S tu d ie s  reg a rd in g  S alm onella  in fec tio n  were 
c o n d u c ted  w ith  Sa lm onella  e n te r itid is  (G aertner) 
an d  S . typhim urium . I t  w as found th a t f le a s  could  
be in fe c te d  w ith  both ty p es of Sa lm onella  and th a t 
S. e n te r itid is  could  be tran sm itte d  to m ice by the 
b ite s  o f in fe c te d  f le a s .  T he w ork w ith  S. typhim urium  
w as no t s a t is f a c to ry  a s  the s tra in s  em ployed w ere 
n o t very  v iru le n t for m ice.

In v e s tig a tio n s  ca rried  out to determ ine the ef
fe c ts  of S. e n te r itid is  a s  a seco n d a ry  in fec tio n  of 
p la g u e -in fec ted  f le a s  in d ic a te  th a t f le a s  are more 
o r le s s  im poten t a s  v ec to rs  of p lague when the 
S alm one lla  b a c t e r i a  a ls o  a re  p re se n t in th e ir  
s to m ac h s .

T a b le  29

"RATTUS NORVEGICUS" AND "RATTUS RATTUS” EXAMINATIONS 
FISCAL YEAR 1949

MACROSCOPICAL AUTOPSY EXAMINATIONS

“R. n orveg icu s” "R. r a t tu s ” T otal
T rap p ed  i n  San F r a n c i s c o ,  C a l i f . 1 3 ,4 7 4 3 ,3 8 2 1 6 ,8 5 6
R e c o v e re d  from  v e s s e l s  and m i l i t a r y  p o s t s 3 76 79

ECTOPARASITE INOCULATION TESTS

C o lle c t io n  area  fo r  r a ts
F lea s
in ocu la ted

L ice
in ocu la ted

Number
in o cu la ted

Plague
in fe c te d

San F r a n c i s c o 4 8 ,3 0 5 2 1 ,0 6 8 -
R a ts  f rom  v e s s e l s  and m i l i t a r y  p o s t s 206 1 2 1 30 -
B re m e r to n ,  Wash. 507 - 14 -

S e a t t l e ,  Wash. 8 ,8 7 9 - 424 -

Tacoma, Wash. 1 0 ,3 2 5 - 454 -

C h a r l e s t o n ,  S.  C. 695 - 11 -

T otal 6 8 ,9 1 7 123 2 , 0 0 1 0
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